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PREFACE TO THE FIRST EDITION. 


This Look is chiefly therapeutical in its scope, and 
i.s intended to be a rational guide to the student 
and practitioner of medicine in the treatment of 
disease. At the same time the Mateeia Medica 
has not been sacrificed. On the contrary, it will 
be found to be set forth in detail by the adoption 
of a Tmtwral and concise arrangement, which pre- 
sents the subject in such a form that it can be 
quickly appreciated and easily remembered, Tlio 
author attaches importance to the plan which ho 
has adopted in the description of the Special Therar 
peutics, and which consists in systematically tracing 
the physiological action and uses of the different 
drugs in theii* passage through the body, from their 
first contact with it locally until they are eliminated 
in tlie secretiona In the part of the Manual 
devoted to General Therapeutics he has further de- 
parted from the ordinaiy arrangement, by discussing 
the actions and uses ofi remedies, not under the 
headings of artificial groups, but of the physiological 
systems of the body (digestion, respiration, eta), so 
as to conduct the student from facts with which he ; 
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ia familiar to the great principles of treatment. In 
using the book the first yearns student is recom- 
mended to confine his attention to the Matebia 
Medica proper \ and under the action and uses of 
the drugs, to read only the words printed in thick 
type. 

The author gratefully acknowledges the valuable 
assistance which he has received in the preparation 
of the work from his friends Dr. Quain, Dr. Lauder 
Brunton, and Dr. Frederick Boberts ; from his 
brother, Dr. William Bruce of Dingwall ; from Mr. 
Woodhouse Braine, who kindly sketched the section 
on the use of anfiesthetica ; and from his friend and 
former class-assistant, Mr. A. C. N. Goldney, who 
has relieved him of much labour by superintending 
the pharmaceutical portions, drawing up lists, and 
compiling the index. 

The many standard treatises on Materia Medica 
and Therapeutics in this and othoi* countries have 
been freely consulted, especially Nothnagel and Boss- 
bach’s “ Arztneimittellehre,” Husemann’s “Arztnei- 
mittellehre," the works of Wood and Bartholow, and 
the useful volumes of Squire and Martindale. 



PREFACE TO THE THIRD EDITION. 


In the preparation of the present Edition, occasion 
has been taken of the adaptation of the work to the 
new British Pharmacopoeia, to subject it to thorough 
revision, and to bring the account of the action and 
uses of the Materia Medioa up to the level of our 
latest knowledge, A change of some importance, 
which the Author believes will be regarded as an im- 
provement, is the introduction of considerably greater 
detail respecting the chemical and pharmaceutical 
relations of the individual drugs. In consequence of 
these alterations and additions the work has been 
enlarged to the extent of more than thirty pages. 

The Author has again to thank many friends for 
invaluable advice and assistance. To Mr. Ooldney he 
is under the greatest obligations for the unceasing 
labour which he has bestowed upon the production of 
the work from first to last, especially in adapting the 
preparations to the new Pharmacopoeia. Mr. G. £. 
Rennie and Mr. John P. Harold have also read the 
proof sheets with the closest care and attention. 
Jjastly, the author desires to express his gratitude 
to the many critics who have either publicly or 
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privately communicated to him their opinion of 
former Editions of this work, and whO' have been 
pleased to regard with favour the attempt which has 
been made in it to render Pharmacology and Thei'a- 
peutics not only intelligible and rational, but at the 
same time a more agreeable subject of study to the 
pupils and practitioners of Medicine. 

1886. 


PREFACE TO THE FOURTH EDITION. 


Anothea Edition having been calbd for within six 
months, advantage has been taken of the Occasion to 
make a few necessaiy corrections in the text, and to 
incorporate some useful new drugs. 

October, 1886. 
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Materia Medioa and 
Therapeutics. 


INTRODUCTION. 

Materia Medica and Therapeutics relate to the 
use of drugs in the treatment of disease. The place 
which these subjects occupy in the Medical Sciences 
lies, therefore, between Chemistry, Botany, Anatomy, 
and Physiology on the one hand, and Medicine and 
Surgery on the other hand ; whilst they stand side by 
8ide«with Pathology, the other stepping-stone from 
the more purely scientific to the more strictly practical 
portions of professional education. The student will 
now be able to turn to account his acquaintance with 
Chemistry and Biology, and to appreciate tlie fact that 
these sciences are the true foundations of all profes- 
sional knowledge; and when he has reached the end 
of the volume he may anticipate with some confidence 
a personal introduction to the treatment of disease. 

Let us consider what subjects are comprised under 
the title, Materia Medica and Therapeutics.” 

Matleria medica. — This tem is applied to the 
materials or substances used in medicine, their names, 
sources, physical characters, and chemical properties, 
the preparations made from them, and the doses in 
which they may be given. • 

Therapeutics relates to the treatment of disease, 
the word signifying healing, from I attend^ 

heal^ or treat. It includes, therefore^ all that relates 
B— 8 
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to the science and art healing, not merely by t! 
application of the materia medica to the treatment 
disease, but by the use of remedial measures of eve 
kind, including diet, climate, baths, clothing, nursii 
and the numerous other means which may be ooi 
bined to restore health, not the least important bei: 
surgical treatment, or surgical therapeutics. T1 
definition is manifestly far too comprehensive 1 
our present purpose, which is concerned only wi 
A medicinal therapeutics, the uses of the matei 
medica. When this subject is discussed under t 
head of each article of the materia medica, as it com 
before us in natural order, it is known by the nat 
of the special therapeutics of that article. Matei 
medica and special therapeutics will constitute t 
first part of the work. 

When the numerous and complex facts of spec 
therapeutics are collected and examined, certain gr€ 
principles may be drawn from them, unfortunate 
still very far fmm being perfect, but suflicient fi 
nish the ground-work for a science of general thez 
peutics. This portion of our subject will be cc 
sidered in the concluding part of the work. 

Certain other terms, variously related to the p; 
ceding, must here be defined. 

Pharmacodynamics (^apjuaicov, a drug, that 
either a medicine or a poison, and Svrapuc, power) 
a convenient name for that part of our subject whi 
relates to the action of drugs upon the healthy in 
Vidval, or, in other words, the physiological action 
drugs. In the first part of this work the term actioi 
wil|^mply be used to express the same meaning. 

PiiannacOlOgy {fl>appaKov, a d/rug, and XSy 
a , dmourse) is a term which has been employ; 
in various senses. With the older Writers in t 
country it is thescionce that relates to the chemii 
and phy4olo{^l (OH>perties of drugs, their itelocti 
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tuid preparation, the extraction of their active princi- 
ples, and the combination of these with others. The 
word Pharmacology was next used as a convenient term 
for the whole subject of materia medica and therapeutics. 
It is now generally employed, instead of “ Pharma- 
codynamics,” to designate the action of medicines. 

Pharmacy (^ajOjuaiccvriir^) is the name applied to 
the a/rt which corresponds with the s(dence of pharma- 
cology, the art of making the preparations indicated 
or ordered by the pharmacologist, and of dispensing 
the combinations prescribed by the therapeutist ■ In 
such a work as the present, the details of pharmacy 
must be mainly omitted. They have to be learned 
practically in the dispensary or pharmaceutical labora- 
tory, not by rote from a book. 

The Pharmacopcpia* — The number of drugs 
used from time immemorial is enormous, and compara- 
tively few are now believed to be really useful To 
separate the valuable materioe medicce from those sup- 
posed to be worthless, books have been published from 
time to time by the governments or medical authori- 
ties of different countries, which furnish an authorita- 
tive list of the drugs generally recognised and used by 
the profession, and the preparations made from them, 
which have thus become official or officinal. These 
books are known as pha/rmacopmias {(fxtpfiaKOv, a 
drug^ and iroUxOt I make). In this oountiy we have 
the British Pharmacopoeia, which provides us with a 
tolerably accurate list of the drugs and preparations 
in use at the time of its publication. But as pharmar 
cology is a rapidly-advancing science, especially from 
the direction of chemistry and pharmacodynamics, and 
as opinion is veiy unsettled on ‘the subject of thera- 
peutics, the pharmacopoeias of different countries differ 
^jgK^tly ; and the pharmacopoeia of any given countiy 
neither is accept^ at the time of its publication as 
perfect in itself and be followed as an article of 
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faith, nor remains a correct representation of profes- 
sional opinion for any great length of time. It is, 
however, an invaluable m^ium of communication 
between the physician and the pharmaceutical chemist^ 
whom it furnishes with formulae for a great variety 
of preparations of definite composition, and an im- 
mense amount of information respecting drugs which 
is necessary in combining these, or in devising fresh 
preparations. 

Plan of the Materia Hedica. — In the Fharma- 
co|)oeia the materiae medicae and their preparations 
are arranged alphabetically for convenience of refer- 
ence, but in a systematic treatise they must be dis- 
cussed in natural order. 

The following plan will be adopted in these 
pages : 

Part I. — Thk Inougakic Materia Medica. 

Grmp 1. Alkalies and Alkaline Eaiths. 

„ 2. The Metals. 

„ S. The Non-metallic Elements. 

„ 4. Acids. 

„ 6. Watei*. 

„ 6. The Carbon Compounds, 

Part II, — The Oboanxc Materia Mexhca. 

(rra«jp 1. The Vegetable Kingdom. 

„ 2. The Ammal Kingdom. 

Each article will be discussed under several distinct 
and definite headings, which are as follows: The 
Tummot the drug, in Latin and in English, its chemical 
farmulcLy if any, and the definition of its na^wc ; its 
sitmrce/ its fOurntdere; itk eompoeitim ; its doses; 
and the preparations made from it. 

A genera] reference must here be made to each of 
th^O headings. 

nature, and sources of drugs.— These 

SuflSdently indicated by the above plan in the case 
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of the inorganic materia medica. It includes many 
of the chemical elements, and a great variety of com- 
pounds of the same. 

Vegetable drugs are derived from entire plants, 
including fungi and lichens, stems (woods), green tops 
and twigs, roots and rhizomes, barks, leaves, buds, 
flowers, parts of flowers and flowering tops, fruits and 
seeds ; and various vegetable products, including flxed 
and volatile oils, resins, oleo-resins, balsams, gunw, 
gum-resins, inspissated juices and secretions. The 
animal materia medica includes entire animals, portions 
of animals, and products yielded either during life or 
after death. 

The methods for obtaining the drugs will gene- 
rally bo given, and must be learned by the student, 
who should repeat for himself as many as possible of the 
easier processes. Most of these are already familiar to 
him. in chemistry, such as solution^ filtration, evaporor 
lion, crystallisation, precipitation, decantation, sviblir 
motion, distiUedion, destructive distillation, digestion, 
and washing, A few specially pharmaceutical pro- 
cesses will, however, require to be defined : 

Pulverisation, the powdering of drugs, is done on 
a large scale in powerful drug-mills. On a small scale 
it may be done by simple trituration {triturare, to 
pound), or powdering in the dry state ; by levigation 
{levigare, to make smooth or fine), or rubbing down 
with the aid of a little fl\iid, the resulting paste being 
afterwards dried; or by mediate pulverisation, in 
which some very hard substance or medium is mixed 
with the drug, in order to break up its substance 
thoroughly. Powdered drugs necessarily require 
siting, * 

MutrioHon (ehitriare, from ehierer to wash out) 
consists in diffusing an insoluble powder in water, 
allowing only the heavier part to settle, and decanting 
the fluid ; allowing this again to settle for a longer 
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time, so as to deposit a second or finer size of powder, 
and again decanting; an4 repeating the operation 
indefinitely until an extreme degree of fineness has 
been reached. 

Lixiviatwii {lix^ a lye) is a process of washing an 
ash or crude mixture of solids, for the purpose of dis- 
solving out the constituents in the form of a lye, or 
water impregnated with salts, as mentioned under 
Iodine, ])age 123. 

Ma>ceraiion and Percolation are described under 
Tinctwrm^ page 16. 

Characters. — ^This part of the description must be 
studied practically. The characters of a drug are 
(1) physical and (2) chemical. (1) In learning the 
physical characters, the student uses the Manual as 
his guide, and carefully examines specimens of drugs, 
noting, with respect to each article, its general appear- 
ance^ whether liquid, solid, crystalline, etc. ; its eohur^ 
its weighty its s^nell, and its taste (if non-poisonous). 

S If convenient, his examination of the dinig should 
low the pharinacopceial account farther, and include 
the determination of its chsmical characters, i.e. its 
pharmac&aticdl chemistry^ including its reaction; its 
solyhility in water, alcohol, ether, oils, etc. ; and the 
effects of lieat on its volatility, fusibility, etc. The 
student is expected to know the ordinary tests for the 
salts, including in eadi instance (a) the tests for. the 
metal^ (b) the tests for the acid, and (e) any special 
test thei*8 may be for the compound. In the case of 
inorganic sal^, such as Sulphate of Copper, these tests 
are purely matters of elementary chemistry, with 
which the student of materia medica is already fami- 
liar ; and in this work they will therefore be given 
only in a condensed form at the end of the ac- 
count of each metallic element and of each add respec- 
tivelj* ' The important reactions charactenu^ of the 
Compounds, such as Morphine and Btirehnine^ 
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will be stated fully under eacli. Otlier important 
chemical pro])erties, bearing on the pharmaceutical 
applications of a drug, may have to be studied, espe- 
cially its incompatibility with other drugs, which 
prevents their combination in preparations. 

Along with the characters, the student has, in 
many instances, to note impurities^ and the methods 
of distinguishing substances so like each other as to 
be very readily confounded. 

Impurities may be the result of the imperfect 
selection, preservation, or preparation of drugs, includ- 
ing chemical decomposition of every kind ; or of 
fraudulent adulteration. Similarity is, of course, a 
matter of accident, but may give rise to serious error. 

The tests of purity applied to inorganic drugs are 
mainly such as are familiar to the student of che- 
mistry; and to avoid constant repetition the most 
common of them will be represented here once for all : 

Impurity. Detected hy : 

Water. Bibulous paper ; dampness ; 

loss of weight by heat. 
Organic matter. Blackening on heating. 
Sulphuric acid. White precipitate with 
BaClo. 

Hydrochloric White* precipitate with 
acid. AgXOs. 

Phosphoric Yellow precipitate with 
acid. AgNOs, soluble in HNOg 

and in NH 4 HO. 

Carbonic acid. Precipitate with lime-wter ; 

offervescence with acids. 
Sulphurous Zinc and HGl, which yield 
acid. 

Nitric acid, HgS04 and FeSO^, which give 
a brown ring between the 
two Unids. 

Lime. White precipitate with 

oxalate of ammonium^ or 
with COj. 

Arsenic. * Yellow precipitate ydth HgB. 


1. Impurities 
derived 
from the 
sources of 
the drug, or 
formed in 
the process 
of manu- 
facture and 
imperfectly 
removed. 
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2 . Impurities 
derived 
from the 
apparatus 
used. 

8. Insufficient 
strength. 


4 . Fraudulent 
adultera- 
tions. 


Impurity, 

{ Metals, e8<* 
pcciallylead, 
iron, and 
copper. 

^ "Various colour- 
ed earths. 
Cheap salts. 

■ Starch. 

Sugar. 

.Chalk. 


l>ctected by : 

Precipitates with (N 114)28, or 
H2S ; and special tests. 

Volumetric tests. 

Non-volatility ; insolubility 
in HNOj. 

Various tests. 

Blue colour with iodine. 
Evaporation ; quantitative 
test. 

Effervescence with acids. 


In the case of organic drugs, impurities are chiefly 
to be detected by careful physical examination and 
special quantitative tests. 

Composition. — The composition of the inorganic 
drugs is expressed by their name and formula. On 
the other hand, the organic drugs are frequently highly 
complex, the chief proximate principles being the fol- 
lowing : Fixed oils, volatile oils, resins, oleo-resins, gums, 
gum-resins, balsams, pectin, alkaloids, acids, neutral sub- 
stances, glucosides, starch, sugar, cellulose, albuminous 
substances, ferments, colouring matter, salts, and extrac- 
tives. Some of these demand general consideration here. 
A complete list of each will be found on page 420 . 

Fixed oils are extracted by expression (if possible, 
without the aid of heat) from the seeds or fruits of 
plants, or from animal tissues. They are compounds 
of fatty acids (oleic HjOigHg^.Og, palmitic HjCigHgjOg, 
and stearic HjOjgHggOg, as welf as othei's less common) 
with the laical glyceryl C3H5, With caustic alkalies 
ot metailUc oxides they form soaps ; the metal com- 
bining with the acids, and displacing the glyceryl, 
which is hydrated, and becomes glycerine 03115(110)3. 

-p = SNaCwHjsOa CJIgCHO)*. 

Oleiits of jllyoezyl Oleate of fioditim %lumteofGly* 
(Veg^tatNe Oil)* jHsrdtop). 0017I iGlyoertiw). 
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Volatile Oih ; Itesins ; OUo-resim ; Bahaim , — 
Volatile oils are obtained mainly by distillation from 
entire plants, flowers, fruits, or seeds. Most of them 
are colourless when pure, and highly aromatic. They 
are of very diflerent composition. The simplest consist 
of a liquid hydrocarbon or elceoptene^ generally isomeric 
or identical with terpene, the hydrocarbon of oil of 
turpentine ; and of an oxydised hydrocarbon, 

usually a solid crystalline body, or stearoptene^ like 
camphor OjoHigO. Mixed with these in many in- 
stances are various resins, fatty and other acids, 
and other vegetable constituents. A few volatile oils 
contain sulphur and nitrogen,. Volatile oils are prac- 
tically insoluble in water, though they communicate 
their odour and taste to it ; soluble in alcohol, ether, 
and chloroform. Further oxydation converts a 
portion of volatile oils into reeim (solid, brittle, non- 
volatile bodies, insoluble in water); and thus gives 
rise to oleo-resinsy which can be broken up into 
their two constituents by distillation. Besins or 
oleo-resins yielding benzoic or cinnamic acids are 
called baUarns, 

Gums are exudations from the stems of plants. 
They consist of two rather complex carbohydrates, 
a/rahin and bcmorin CjoHgoOjQ, which play 

the part of acid i*adicals, and exist in gums as salts of 
magnesium and potassium. Arabin is soluble in 
water ; bassorin is not soluble, but swells into a gela- 
tinohl mass ; the whole product being called a mueUage. 
Pectin^ vegetable jelly, 032H^0g8,4H20, occurs in a 
few medicinal plants, and, like the mu(Mage yielded 
by several others, is allied to ^im. Gum-^esins are 
natural or artificial exudations from plants, containing 
^ various proportions of gums and resins, or more fre- 
quently of gums, resins, and volatile oils. When 
finely powdered^ anJ rubbed Mdth water, gum-resins 
yield an mnhion, in which the fine particles of the 
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undissolved resin are lield in suspension by the twwci- 
la<je or aqueous solution of the gum. 

Alkaloids are active nitrogenous principles formed 
within organic bodies, which may be regarded as 
compound ammonias. They resemble alkalies in 
turning red litmus-paner blue, and form salts with 
acids. As a rule, they are ciystalline solids, rarely 
liquids ; sparingly soluble in water, but readily in 
alcohol, the solution being intensely bitter. 

Organic acids of great variety exist in plants, 
combined with the inorganic bases, such as potassium 
and calcium, with alkaloids, or possibly free. 

Nmtral svhsiances are a very large and mixed 
group, including: The carbohydrates, such as starch, 
sugars, gums, etc. ; albuminous bodies, which occa- 
sionally act as ferments ; a few bitter principles ; and 
many of the ghicosides. 

Glucosides are chiefly neutral bodies, capable of 
being decomposed by acids, alkalies, or ferments, in 
the presence of water, into glucose and a second sub- 
stance, which is different in each instance. 

The remaining constituents of organic drugs do not 
call for special notica 

Dose. — The Pharmacopoeia suggests the limits 
within which the differmit substances and tlieir pre- 
parations may bo safely given to an adult. These 
must be carefully learned. The piinciples of dosage 
will be presently discussed. 

Pre|»amtioiif9« — The list of preparations made 
from the drug, with the princqml ingredients^ strength, 
and dcM^; of each, will condude the account of its 
pharniiiii^*, This subject demands special considei'a- 

Most of the materias medicae possess such charac- 
teva t^t it is absolutely necessary to prepare them 
jEdr adnnnistrat^^ Thus, if ure tak<^ ^ ^qscamples, 

^ one of the elements ; Colo<ynthidiB Pulps, 
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the dried pulp of a fruit; Jalapa, a tuber; and 
Cantharis, a dried beetle it is manifest that few of 
these can be brought into useful contact with the body 
in their native form. Preparations must be made from 
them, and for several reasons we must have a variety 
of prepa/ratiom. First, as we have just seen, sub- 
stances are very various. Secondly, a substance may 
contain several active principles, soluble in different 
media, which it may or may not be desirable to extract 
together or separately. Thirdly, we constantly wish 
to obtain combinations of drugs, so as to increase, 
diminish, or otherwise modify the action of each, or to 
obtain combined action. . Fourthly, we must provide 
for variety of administration or application, externally 
or internally, to act on a part or to enter the blood 
by any of the methods of exhibition to be presently 
described ; and we must be ready to meet the 
tastas and fancies of ])atients with respect to pills, 
powders, etc., as well as the necessities of circum- 
stances. 

The following aro the different kinds of prepara- 
tions in the British Pharmacopoeia. A complete list 
of each kind will be found in the synoptical tables at 
the end of Part II. 

Aoeta, Vinegars, are extractive solutions in acetic 
acid (not vinegar). 

Aquas, Waters, are very weak simple solutions of 
volatile oils in distilled water, obtained by distilling 
(1) some part of a plant, or (2) a volatile oil, with 
water. Aqua Camphor® is a solution without distil- 
lation. Aqua Ohloroformi and Aqua Laurocerasi are 
the only aqu» not made from cgi oil. 

Oataplasmata, Poultices, are familiar external 
I applications. They generally contain linseed meal as 
their basis, 

Oharioi, Papers, consist of cartridge paper coated 
an active compound much like a plaster. 
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Confectiones, Confections, conserves, or electuaries, 
are soft, pasty-lookingpreparations, in which drugs, gene- 
rally dry, are incorporate with syrup, sugar, or honey. 

Decocta, Decoctions, are made by boiling vegetable 
substances in water from five to twenty minutes, and 
strain aig with the addition of water. All decoctions 
are simple, except that of Aloes and one of the 
decoctions of Sarsa. 

Emplastra, Plasters, are external applications 
which adhere when applied to the body, and produce 
either a local or a general effect. The veliicle in all is a 
compound of fatty substances (resin, wax, lead, soap, 
etc.), and the preparation is intended to be spread on 
linen, leather, or other material. 

Enemata, Enemas, injections, clysters, are liquid 
preparations for injection per rectum. The vehicle is 
generally mucilage of starch or water. 

Essentis, Essences, are solutions of volatile oUs in 
four parts of rectified spirit, Le. are ten times the 
strength of the ordinary spirits, 

I^tracta, Extracts, are preparations obtained by 
evaporating either the expressed juice of fresh plants, 
or the soluble constituents of dried drugs. They are, 
therefore, of several kinds : 

1. Green extracts . — The juice pressed from the 
bruised plant is heated to 130°, to coagulate the.green 
colouring matter, which is strained off* and reserved. 
The fluid is next heated to 200°, to coagulate the 
albumen, which is separated by filtration and rejected. 
The filtrate is now eyajx)rated at 140° to a syrup, the 
green colouring matter sifted and returned, and the 
whole evaporated down to the required consistence. 

; !,Extractum Aconiti 

^ Freak extraeta are prepared like gre^ extracts, 
but there being np colouring matter, the juice is heated 
at onot to 212° Fahr.4o copulate the albumen, filtered 
and evaporated at 160°. : Extraetum Taraxaci. 
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3. Aqurnm extracts are prepared by the action of . 
cold, hot, or boiling water on dry drugs, and subse- 
quent evaporation to a proper consistenca Ex. : 
Extractum Gentianae. 

4. Alcoholic extracts are prepared by the action of 
rectified spirit, rectified spirit and water, or proof 
spirit on dry drugs, and evaporation to a proper con- 
sistence. Ex. : Extractum Physostigmatis. 

5. Ethereal extracts are prepared in various ways ; 
viz. (a) By percolating with ether and evaporating the 
product : Extractum Filicis Liquidum. (6) By making 
an alcoholic extract, macerating this in ether, and 
eA'aporating : Extractum Mezerei ./Ethereum. (c) By 
washing the drug free from oil, by percolation with 
ether, before making an aqueous or alcoholic extract : 
Extractum Stramonii. 

6. Acetic extract — The only extract of this kind, 
Extractum Colchici Aceticum, is made like a fresh 
extrcict, but acetic acid is added to the crushed corms 
before expression, and evaporation is arrested whilst 
the mass is soft. 

7. Liquid extracts are prepared by macerating the 
drug in water, evaporating to form a concentrated 
solution, and adding a little spirit to prevent decom- 
position. Ex, : Extractum Pareiife Liquidum. The 
process is modified in the case of Filix Mas, as 
described under ethereal extrects. 

The consistence of extracts varies much. Some 
are liquid; four are solid, viz. those of Aloes (2), 
Ha&matoxylum, and Erameria ; five are soft, viz. the 
Acetic Extract of Colchicum, and the Extracts of 
O^nabis Indica, Mezereon, Nux Vomica, and Physo- 
stigma; tlie rest are of the cbnsistence suitable for 
forming pills, 

Glyoerina, Glycerines, are solutions of substances 
in glycerine. They fa?e suitable either for farther 
solution or for application locally. 
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InAlsa, Infusions^ life obtained by steeping vege- 
table substances in water^ generally near the boiling 
point, for about an hour, i£nd straining. The infusions 
of Calumba and Quassia are made with cold water ; 
those of Chiretta and Cusparia with water at 1 20® Fahr. 
Those of Orange and Gentian ai^e compound ; those of 
Cinchona and Boses contain acid. Infusion of Kusso 
is not strained. 

Ixyectiones HypodennicfB, Hypodermic Injections, 
are strong solutions of an active drug for administra- 
tion with a syringe and needle under the skin. 

Lamellm, Discs, are discs of gelatine with some gly- 
cerine, containing a fmctional quantity of an alkaloid. 

Linimenta, Liniments or embrocations, are |)re- 
parations suitable for application by rubbing, anointing, 
or painting. All liniments contain either camphor, 
oil, glycerine, or soap. 

IdquoreB, Solutions pioper, consist of substances 
other than volatile oils dissolved in water; but* the 
preparations of many arc complicated, solution being 
assisted by spmt, acids, ether, lime, other salts, or 
carbonic acid as in tlie effervescing solutions. 

Lotiones, Lotions or washes, are solutions or mix- 
tures for external use by washing or on lint. The 
British Pharmacopoeia contains but two lotions> Lotio 
Hydraigyri Flava, and Lotio Hydrargyri Kigra, 

Uella> Honeys, are fluid preparations contdtining 
a large pioportion of honey. 

Misturss, Mixtures, are made by rubbing up various 
substances m water, the product being a mixture only, 
rarely a solution* The insoluble substances are tgene* 
lally suspended in the water by means of gum, almond 
powd€^^;^ oaf milk They are frequmitly compound. 

.Ull^agitieSy Mucilages, are solutioiiB of oolloici 
mWiMm in water. 
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Oleum, an Oil, is a solution in a £xed oil. The Phar- 
macopceia contains but one : Oleum Phosphoratum. 

Pilulfld) Pills, are soft, easUy divisible ntasses, 
variously composed of extracts, powdera, or other active 
substances, thoroughly mixed and made into an uniform 
consistent mass with some suitable excipient^ such as 
tirade, mucilage, glycerine, soap, confection of roses, 
or powdered liquorice. Pills ai’e almost all complex. 
The substances best adapted for giving in pill form are 
such as cannot from some cause be conveniently given 
in fluid form, or those intended to act slowly. 

Pulveres, Powders, are compounds of dry insoluble 
substances reduced to powder and intimately mixed 
and siftf d. 

Spiritus, Spirits, are either simple or complex. 
Simple spirits are solutions of colourless substances or 
oils in rectified spirit, the latter of the strength of 
1 in 50. Ex* : Spiritus Ohloroformi, Spiritus CajupiitL 
Complex spirits are prepared in a special manner ; e,g, 
Spiritus Athena Nitrosi. 

Succi, Juices, are the expressed juices of fresh 
plants, which are mixed with one-thii*d of their volume 
of spirit to preserve them, are allowed to stand seven 
days, and are then filtered, (liraonis Succus and Mori 
Succus are not preparations, but natural products.) 

Suppositoria, Suppositories, are solid conioal bodies, 
compost of active ingredients and Oil of llieobroma 
or Glycerine of Starch and Soap, adapted fbr introduc- 
tion into the rectum, where they are intended to melt 

S3rrupi, Syrups, are fluid preparations containing 
a large amount of sugar. 

Tabellfls, tablets, are small flat pieces of chocolate, 
containing a minute quantity of ^ active substance. 

Tinctune, Tinctures, are solutions of active sub- 
stances in ^irit, either alone or combined with other 
solvents. They may Jbe grouped according to either 
(1) the soheM^ (2) tihe procm^ or (J) the ingredknJts. 
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1. Solvents . — KectifiecJ spirit is chiefly used when 
the substances contain resin or volatile oil^ as in Can* 
nabis Indica; proof spiiifc. when the substances are 
partly soluble in water, partly in spirit Ammonia 
is employed in the Ammoniated Tinctures of Opium, 
Valerian, Quinine, and Guaiacum ; Spirit of Ether in 
Tiiictura Lobelise ^therea ; and Tinctuie of Orange 
Peel in Tinctum Quininse. 

2. Processes, — Tinctui*es may be prepared by : 
(a) Simple sdvi,i6n or mixture. Ex* : Tinctura Ferri 
PerchloridL (6) MacercUion, Steep the bruised drug in 
the spirit for seven days ; strain ; press, if necessary ; 
Alter ; and add suflicient spirit to make the desired 
quantity. Ex. : Tinctura Opii. (c) Percolation. Pour 
the spirit on the drug packed in a percolator, and add 
freshspirit until thedesired quantity has passed through. 
Ex. : Tinctura Zingiberis Fortior. {d) Maceration 
and percolation. Macerate the drug for foriy-eight 
hours in part of the spirit; then percolate, adding 
more spirit as required ; press, Alter the products, mix 
the liquids, and add spirit to make the desii^ quan- 
tity. Ex. : Tinctura Digitalis. 

3. IrhgredierUs . — ^Tinctures are either simple; or 
cotn/pound^ i.e. contain more than one active substance. 
Ex : Tinctura Bensoini Composita. 

Troohisci, Lozenges, are dried tablets of sugar, 
gum, mucilage, water, and one or more active ingre- 
dients, uniformly divided or previously dissolved. 

Unguenta, Ointments, are mixtures of active sub- 
stances with lard, benzoated lard, suet, wax^ oil, and 
hard or soft paraflin, variouslycombined; or with simple 
ointment. The ingredients are either thoroughly 
mixed or melted together. 

Vapores, Inhalations, are preparations 
Stored in the form of vapour of* disengaged on the 
union of the ingredients. ^ 

Wines,, are solutdohs of druga either in 
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sherry, ex. : Viimm Ipecacuaahse ; or in orange wine, 
ex. : Vinum Quinines. 

The following kinds of preparations are in common 
use, hut are not ordered in the British Pharmacopoeia : 

Collyria, Eye-washes. 

Oargariflinata, Gargles, liquid preparations for 
application to the fauces. 

LinctuS) Linctuses, thin confections to be slowly 
swallowed in small doses to affect the throat. 

Pessi, Pessaries, a large variety of suppositories 
for administration per v(vginam>. 

Weights and measures : Signm and Symholis. 

The weights of the British Pharmacopoeia are the 
grain, graniim; the ounce, wncia ; and the pound, 
librum ; with their conventional symbols, gr., 5» 
lb. respectively. 

Ingrain = granum^ gr. j ; 

437 '5 graiiXH =r 1 oanco = uncia, Jj ; 

16 ounces = 1 pound = (ibmmf lb. j. 

It is very common, however, although not official, 
to employ a weight between the grain and the ounce, 
for the sake of convenience, called the drachmy 5, to 
signify 60 grains; not, let it be observed, the ^Jth 
part of an ounce, as in the fluid measures, 

A 20-graia weight, called the acfnipUy 9, was 
formerly in general use, but is now mostly discarded. 

Measures. — The measures of the British Pharma- 
copmia and their symbols are the minim, mimimvmy 
mia., or uq; the fluid dra^hra, drachma flLdr., 

; the fluid ounce, icuoto./foicto, fl.oz., or ; the 
pint) ociarimx^ 0 and g^on, congiWy 0. * 

1 minim = min. 3, ny. 

60 mimms , rr 1 fluid drachm, fl.dr. 3, /3j. 

8 fluid drachms = 1 fliud bunco, fl.oz. j, 

20 fluid ounces =: 1 0 j. * 

8 pints ' :±zl gallon, 0 

(5—*^ 
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Relations of Weights to Measures — 


1 minim is the measure of 
1 Suid drachm „ „ 

1 fluid ounce i, 

1 pint „ „ 

1 gallon „ „ 


0*91 grain of water. 

54*08 I, ff 
1 ounce, or 437‘5 grains of water. 
1*26 lbs., or 8760*0 „ „ 

10 lbs., or 70000*0 „ „ 


Metrical system.— The metrical or decimal system 
of weights and measures, which is ofl&cial on the 
continent of Europe, may possibly come to be adopted 
in this country, as being in many respects preferable 
to the other : 


fl milligramme s the thousandth part of 1 gramme s 0*001 grm. 

1 centigramme = the hnndredth „ „ = 0*01 „ 

1 decigramme = tbe tenth „ ,, O'l 

1 gramme = weight of 1 cubic ceutiufietre of waten' at 4**C. 

1 aecajfn^ammo ~ ten grammes =s lO'O grm. 

1 hectogramme = one hundred grammes b ]o5'0 „ 

.1 kilogramme » one thousand „ as 1000*0 „ 


? millilitre « 1 cub. centim.: 

> j 1 centilitre « 10 „ s 

Li I decilitre » 100 „ j 

[ Cl litre *= 1000 „ 


i the measure of 1 grm. of water. 

♦I 10 ,, <1 

100 

„ 1000 „ (1 Wlo.) 


Relation of the weights of the British Pharma- 
copceia to the metrical weights.— 

1 pound = 453*5926 grammes. 

1 ounce = 28*3495 „ 

1 gmu 0*0648 „ 


and conversely ; 

1 milligramme 
1 centigramme 
1 decigramme 
1 gramme 
1 kilogramme 


0*015432 grain. 

0*15432 „ 

1*5432 „ 

15*432 „ 

2 lbs. 3 oz., 119*8 gr. = 15432*348 gr. 


Belation of the measures of tbe two systems to 
eseh other. — 


1 gallon ±: 4*543487 litres. 

I pint ^0*667936 „ s: 567*9i36ke!* fimitiaL 

I fluid ounce s 0*028396 „ s£ 28*39^ „ 
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1 fluid drachm = 0*003649 litre = 3*649 c. centim. 

1 minim = 0*000059 „ = 0*069 

nnd conversely : 

1 cubic centimetre =r 16*432 grain measures. 

1 litre = 1 pint 16 oz. 2 drs. 11 min. z= 15432*343 ,, 

Domestic measures. — teaspoonful is a con- 
venient but not quite accurate measure of 1 fluid 
drachm ; a dessert-spoonful, of 2 fluid drachms ; a 
table-spoonful, of half a fluid ounce ; a wineglassfu), 
of to 2 fluid ounces ; a teacupful, of 5 fluid ounces ; 
a breakfastcupful, of 8 fluid ounces; a tuiribleiful, 
of 10 to 12 fluid ounces. Wherever accuracy is 
desired, a graduated measure glass must be used. 
Some “ drops ” being twice as large as others, it is 
specially dangerous to order drops of powerful reme- 
dies for children. 

Action and uses of driigrs. — ^The preceding 
subjects complete the information furnished by the 
Pharmacopoeia ; but the student must next make him- 
self acquainted with the action and uses of each drug, 
that is, its pharmacodynamical and therapeutical rela- 
tions. In the following images this portion of the 
subject will bo discussed under four distinct heads, 
according to tlie order in which the drug affects the 
different parts of the body. These are as follows : 

1. Immediate local action. — ^When a medicine is 
applied to an exposed surface, it may produce some 
effect or “ act upon ” it. This may occur either exter- 
na%, Le, on the skin or ex^iosed mucous surfaces, such 
as the cox\}anctiva, anterior noi'es, vagina, eta ; or irUer^ 
molly — on the alimentary canal, especially the stomach 
and intestines, including the rectum. Some drugs 
have no further action. 

2. Aoti<m in or on the blood.— The great mftjorjity 
of active remedies are absorbed into the blood, and 
enter into the composition of iii plasma, much less 
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frequently of tlxe red or wliito corpuscles; tljat is, 
liave an ^effect in it, but little or no effect on it. The 
student must cai'efully note tlie fact, that very few 
medicines produce their characteristic effect by acting 
upon tlie blood. 

3. Specific action. — Leaving tlie circulation, drugs 
enter the tissues and organs, alter the anatomical 
and physiological state of one or more of them, and 
are then said to have a specific action upon these. 
In most instances this is the characteristic and most 
important part of the action of the drug. 

4. Bemote local action. — Medicinal 8ul>stances, 
having passed through the tissues, are finally cast out 
of the body by the excreting organs, whether in tJio 
same form as they were admitted, or as the products of 
decomposition in the system. The kidneys ai’e the great 
channel of escape for drugs; the lungs (“breath”), 
skin, bowels, mouth, mammary gland, and all mucous 
surfaces and wounds, to a less extent. Whilst thus 
passing through the e!3r reting organs, the active prin- 
ciples of drugs frequently exert a further or ipemoto 
local effect upon them, not infrequently resembling 
their immediate local influence. 

Prearribliig. — When the practitioner desires to 
employ drugs for the purposes of treatment, he turns 
to his knowledge of the action and uses of the materia 
medica, selects his remedies, and pro<^se!ds to oi-der one 
or more of them, according to a recognised form or 
formula, which is called ’Ofpreseription. This is a very 
difficult proceeding when &st attempied, being nothing 
less than a seriOiiB and probably sudden practical test 
of oUe*s acquaintance wif^ an enormous Subject. The 
beginner should kno^, therelbre, what points are spe- 
cially to be kept before him under»these c&oumstaimea 
Brtefly, they may be said W be the 

L Ssie^oh df of Oeurse, 

first and fundamental proceeding ‘bf It is 



Modes of Administering Drugs. 


21 


iiitended to be the rational result of as accurate a 
knowledge as can be gained of the disease which has 
to be remedied, and of the means at our command of 
doing so. How this choice is to be made will be 
discussed under General Therapeutics in the third 
part of the work. 

JdioBjpusTasy , — Before finally deciding, however, 
on certain drugs, idiosyncracy must not be forgotten ; 
that is, the peculiar susceptibility of some individuals 
to the action of particular medicines, such as opium, 
mercury, quinine, essential oils, and ipecacuanha. In 
almost every instance such idiosyncrasy means in^ 
creased susceptibility; unpleasant or even dangerous 
results following an ordinary or even minute dose. 
Tt is well, therefore, before ordering such drugs, to 
enquire whether the patient has taken them pre- 
viously, and if not, to use them cautiously at hrst. 

2.*Seleetion of the preparation.— The drug 
having been determined, the particular preparation of 
it will be selected in accordance with the considerations 
discussed under the head of varieties of preparations. 
The Pharmacopoeia affords abundant choice, according 
to the channel by which it is to be administered. This 
naturally leads us to consider the 

Modes of Administration of Drugs. 

The activity of a drug may vary greatly with the 
channel by which it is introduced, i.e, with the readi- 
ness or rapidity of its absorption into the circulation. 
The vaiious modes of administration are : 

(a) By the or mucous membrane continuous 
with the skin, whether simply applied or rubbed in 
(liniment, ointment) ; paint^ on (pigment) ; worn on 
t the skin (as a plaster) ; applied in a state of fine 
division by fumigation, with or without sweating; 
used as a gargle, ity eoUon, or wash ^ or insufflated on 
to a party llie effect desired is usually local only. 
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but it may be general, many drugs being absorbed by 
the skin. 

{h) By the mouthy to act locally on the alimentary 
canal, and to be absorbed from it, especially from the 
stomach. 

(c) By the rectuni (or vagina in the female), in the 
form of enema or injection (fluid), or of a suppository 
(solid). Drugs may have to be given by the rectum 
instead of by the mouth, on account of some physical 
obstacle, repugnance on the part of the patient, or 
imtability of the stomach ; or to spare the strength 
generally, and the stomach especially, in conditions of 
exhaustion. Again, the action desired may be a local 
one on the rectum and pelvic organs, e.g. to relieve 
pain, destroy worms, or soften retained fieces. 

(rf) By injection under the skin {mbcutaneoiiE or 
hypodermic ingectiori) ; or into the tissues (intm^stitial 
injection) : excellent methods of admitting som^ reme- 
dies into the system with certainty and despatch, and 
in small bulk. 

(e) By application to wounds or diseased surfaces, 
as lotions, poultices, gargles, injections, collyria ; or by 
the endermic method, ie, by being sprinkled on a 
blistered surface. 

(/) By inhalation, the substances being volatile, 
and intended either to enter the blood through the 
pulmonary caj^illaries, e.g, chloroform, or to act mrectly 
on the paHs to which they gain access in the form of 
smoke from medicated cigarettes, of insufBat^ powders, 
or of medicated wateiy vapours, such as Vabdr Oonihee. 

(jr) By itU/ravenous injectioUy very rarely practised 
. in man. 

The Dose. — Having selected the remedy and tha 
which it is to be administered, we must next 
oMbiinilie the doSe in which tiie preparatidn is to be 
cirdered. The Pharmacopoeia indica^^ihh limits of 
ordinai'y doses, the minimum being the sthallest useful 
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dose which it may be wise to begin with,, and the 
maximum being the largest usually given without 
special reason and caution. Experience alone can 
teach the practitioner how far he may safely and 
wisely depart from these limits, to which he is in no 
wise tied by law. Seveiul modifying circumstances 
which are to be taken into account with respect to 
doses must here be carefully noted : 

{a) Many drugs have different actions in different 
doses^ which must be arranged accordingly ; e,g, tartar 
emetic, alcohol, opium, and rhubarb. 

(6) The dose must vary with the age of the patient, 
children getting but a fraction of a dose for an adult. 
A convenient method of calculating doses for children 
under twelve, is to divide the age in years by the age 
in years + 12, and to use the result as the proper frac- 
tion of an adult dose. Thus, for a child of four years 

the dSse will be 4 + 12 - ^ “ 5 of an adult dose ; for a 
child of twelve, = h Above twelve, and 

under twenty-one, the dose must lie between ^ and a 
full dose. Delicate persons and patients exhausted by 
disease resemble children in bearing but small doses. 

(c) In particular diseases the ordinary dose may 
have to be modified. In disease of the kidneys, where 
excretion is diminished, drugs which are discharged 
by this channel, such as morphine, are retained in the 
system for a longer time, i,e. exist in it in larger 
quantity at any given time after administration, and 
symptoms of jwisoning very readily supervene. Quite 
a different matter is the effect of a disease in neu- 
tralising the effect of a cU'ug given to combat it. 
Thus, larger doses of morphine will be tolerated in 
severe pain, liecause the action of the morphine is spent 
in overcoming the pain. The periods of menstruation, 
pregnancy, and lactation also require to be considered 
in prescribing. 
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4. Frequency. — Medicines are ordered to be taken 
one or more times, according to the end desired. Thus, 
purgative's are generally taken in a single dose ; an 
emetic is to be taken once, and repeated only in case 
vomiting is not induced ; wliilst tonics are generally 
ordered three times a day continuously. The interval 
between the doses should, as a rule, be such that the 
second dose may be taken before the eflect produced 
by the first has passed ofif. 

5. Duration. — The period for which a drug may be 

given depends on a variety of circumstances which need 
not be discussed here. We must refer, however, to 
accumulation^ and li/ahit. When a 

drug is allowed to enter the system at short intervals, 
for a sufficient jieriod, more rapidly than it can be ex- 
creted, a time will obviously come when it will have 
ojCGumulaicd so much in the tissues as to produce its 
effects in a marked degree. Powerful drugs, e.g. 
strychnine and digitalis, may tlius begin to act as poisons 
after having been given in the same doses with benefit 
for weeks. On the other band, certain drugs lose their 
effect when given for a length of time, from some cause 
still * obscure, e.g. opium. The dose must then be 
steadily increased, toleration being said to be estab- 
lished by custom. If a patient become dependent on 
a drug, crave for it, and indulge in it to an unfortunate 
or even vicious extent, be is said to have developed a 
Jiahit for that drug, such as the opium and akohol 
habits or the habitual use of enemata. 

6. Time* — ^The times of the dax or night* at which 

the doses must be taken are of the first importance ; 
and speaking generally, it may be said that every ad- 
vwtage must be taken in this respect of the natural 
tendency ivhich it is desired to assist or stimulate by the • 
drug. Thus, drugs which induce sleep are naturally 
giyaf at bedtime; alkaline stomaehiqs meals; 

saline purgatives eArly in the morning* " Tjh® 
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required by the drug to act must also be calculated, 
especially in the case of the different purgatives. 

7. Combinations: Chemical and Physiological 
Incompatibles. — lu most instances more than one dnig 
has to be given at the same time, and thfi practitioner 
finds that he must combine them in a single prescrip- 
tion, whether, for instance, pill, powder, or liniment. 
Successful combination is at once the most im))ortant 
and difficult part of the art of prescribing. 'Whilst it 
afibrds the prescriber an opportunity of applying the 
whole of his knowledge of drugs and their action, it 
cannot be accomplished without a thorough acquaint- 
ance with the physical, chemical, and physiological 
properties of the ingredients of the proposed compound. 
The mere appearance, taste, and flavour of a mixture 
are important points to be considered in ordenng it. 
The chemical reactions wdiich may occur between the 
constituents must be constantly kept in view. The 
prescriber may either intend the constituents to remain 
choiuically unchanged, or arrange for the decomposition 
of one or more of them, and the production of a new 
substance. Drugs which decompose each other are^said 
to be disniicalhj incmipatible in the widest sense ; but 
the use of the term is commonly restricted to instances 
in which the result is an unexpected, inelegant, useless, 
or dangerous compound. Thus, if it be desired to give 
a pmtient chlorate of potassium and hydrochloric acid, 
we say that the undiluted acid is incompatible with tlie 
salt^ because chlorine is produced by their combination ; 
but if it be intended to order a fresh solution of chlorine 
in water^and the decomposition be deliberately planned, 
the combination would not be, considered incompatible. 
A list of incompmtibles will be found after the 
characters ” of the principal drugs. 

The prime consideration, however, will be the phy- 
siological effect of the combination. This is very diffe- 
rent in different cas^ Each of tlm constituents may 
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be intended to produce an effect different from the 
others ; or to have the same effect ; or one or more in- 
gredients may be introduced to modify the action of the 
principal, that is, to correct some unpleasant, dan- 
gerous, or otherwise undesirable influence which it 
happens to possess ir addition to the influence which . 
we wish to secure. Such correctives are necessarily 
physiological antagonists, i.e. seem to counteract each 
other, and appear, therefore, to be physiological in- 
compatibles ; but it is for this very reason that they 
are to be combined, because whilst they neutralise the 
action of each other in certain directions, they are left 
mutually free to affect other parts of the system. Thus, 
calomel combined with opium prevents it from causing 
constipation, whilst it does not interfere with its action 
on the brain ; and the opium, in turn, prevents the 
calomel from purging tl»e patient, whilst it allows the 
mercurial to act as an alterative. Most purgative pills 
contain correctives which moderate the violence of 
peristalsis and prevent pain. 

8. Thi Prescription. — We are nowin a position to 
analyse a prescription. A prescription consists of five 
parts ; The superscription^ consisting of a single sign, 
an abbreviation for recipe^ “ take the inscription^ or 
body of the prescription, containing the namesand quan- 
tities of the drugs ordered ; the svhscrijition, or direc- 
tions to the dispenser ; the signature^ or directions to 
the patient, headed by Signa; and, lastly, the patient^s 
name, the date, and the prescriberis name or initials. 
In what may be called a classical prescriptiicin, it was 
customary to arrange the constituents of the inscription 
Wder four heads, viz. the lasisy or active drug proper ; 
Ihe adjuvants or substance intended to assist, and espe- 
cially to hasten, the action of the basis ; the correctimy to 
limit or otherwise modify the same ; , and the vehide or 
to brings the whole into a plea- 

iumt idrm for administration. 
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To take an example : 


Supeneriptim. 


Jmenpiion, 


Subscription. 
Signature. 
Patient's name. 
Date. 


R 

;Ferri ot Ammonii Citratis, gr.v {hmu). 

Liquoris AmmonieB Portions min.jss. {ad^ 
* juvant). 

Spiritus Myristicae, min.vj (corrective). 
^Infusi Calumbai, ad Jj {vehicle or excipient), 
Miscc Mitte doses talcs viij. 

Signa — Two tablospoonfuls twice a day. 

Practitioner's name 
or initials. 


It will be seen that the first three parts of the 
prescription are in Latin ; the signature or directions 
to the patient in English. The names of the drugs or 
preparations are in the genitive case, the quantities 
standing in the ticcusative case, governed by recipe .• 
Recipe^ Spiritik i/yris^icce, minima sex. 

Take, of Spirit of Nutmeg, six minims. 

A few abbreviation and signs are allowed, viz. : 
for recipe; m., misce ; S.^ signa; aaj ana (ara), of each ; 
yj!,, fiat, make ; q.s.^ quantum siifficit, a sufficiency ; 
adj up to, to amount to (the full phrase being qmntum 
sujicit ad) ; c., cum, with; no., numoro, in number; 
p.r.n., pro re nata, as required, occasionally ; rep., repe- 
tatur, let it be repeated ; s8.,/s.f semi, or semis, a half. 

The names of drugs must always be written in full 
wherever there can be the smallest possibility of error. 
It is not only inelegant, but dangerous, to use such 
abbreviations as AM. Uydroc, Dil^ and Ilyd. Chlor, 
The various weights and measures ai*e expressed 
by characters and figures, very rarely by words, placed 
distinctly at the end of the line occupied by the name 
of each ingredient ; but if -two or more consecutive 
ingredients are ordered in equal quantity, it is usual, 
instead of repeating this each time, to write it jjnly 
once after the last of them> preceded by the sign ad, of 
each. 
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^art 5. 

THE 

mOEGANlC MATERIA MEDICA. 


GBOUP I. 

THE ALKALIES AND ALKALINE EAETIIS. 

Of the alkalies and alkaline earths, Potassium, Sodium, 
Lithium, Ammonium, Calcium, Magnesium, Barium, 
and Cerium are used in medicine. 

POTASSIUM. Potassium. K. 39. ^ 

The salts and preparations of Potassium are 
derived from three great natural sources, vi«. (1) 
Wood-ashes; (2) Cream of Tartar; and (3)^the native 
Nitrate. They will be most conveniently discussed 
in the same order : 

1* Petaaail €arbona»i~-€arbo 2 iate of Potassium, 
KjiCOj, with al)Out 16 i)er cent, of water of crystallisation* 

Obtained from pearhaah, the product of lixlvia- 
tion of wood*ashc8, by solution and crystallisation. 

Ch<traetef*s. — A white, crystalline, very deliquescent powder, 
of. caustic alkaline taste ; soluble in its own wei)!?ht of water, 
insoluble in alcohol. 26 gr. neutralise 17 gr. of CUde Acid, or 
18 gr. of Tartaric Acid. Sulpliates and chlorides. 

— 10 to 30 gr. 

ibtoavd Carhonas med in preparing: Decoctum Aloes 
Oompodtum, Enema Aloes, Mistora Composita, . imd 
liquoi? Arsenioalis. 

a. Potatitt^Bieaxb<»m*^Bicaihoxiat Pota»« 
mm. KHCO..* 
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Source. — ^li^lade by Baturating a Btrong aqueous boIu- 
tiofi of the Carbonate with (Jaibonic Acid gas, and re- 
crystallising the separated salt. 

Characters. — Colourless right rhombic prisms, not 
deliquescent ; of a salino, feebly alkaline taste ; not 
corrosive. ^luhUiiy^ 1 in 4 of water. 20 gr. neutra- 
lise 14 gr. of Citric Acid, or 15 gr. of Tartaric Acid, 
Dose , — 10 to 40 gr. 


Preparation. 

Liquor Potassas Effehvescenb. — Potash 
Water. Potassii Bicarbonas, 30 gr.; Water, 1 pint. 
Dissolve, and pass into the solution as much CO^ 
as it will contain under a pressure of 4 atmospheres. 
Dose. — Ad libitum. 

h. Liquor Potasase. — Solution of Potasli. KHO 
(6*84 per cent.) in water. 

Source. — Made by boiling Slaked Lime in a solu- 
tion of the Carbonate, and decanting. K^CO^ + 
Ca(HO)jj = 2KHO CaCOg. 

Characters. — A colourless alkaline fluid ; feeling 
^floapy when rubbed between the Angers. Sp. gr. 1*068. 
Impt^riiies. — Carbonates, giving effervescence with acids ; 
lime, sulphates, and chlorides. Dose^ 15 to 60 min. 

Prom Lxqtior Potasses are made : 

a. PotasBa Caustica.—Caustio Potash. KHO. 
Source. — Made from Liquor Potassm, hy raxndly 
boiling it down in a silver vessel, and pouring it 
into moulds. 

Characters. — White pencils, hard but very deli- 
quescent, alkaline and corrosive. Impurities. — The 
same as of the Liquor. 

From Potassa CausHca is made .* 

FotassU Fenuauganas. — Permanganate of 
Potassimn, KMn 04 . ooe Manyanesiumt page B9. 

fi. Foiasflii lodidum. — Iodide of Potassium. 
KI. Sec lodum, page^l 23 . 

7* Fotassii Brauldum. — Bromide of Potae- 
KBr. See Dromumt page 120 . 

e. H^Otasstt tfliras. — Citrate of Potassiam. 

KgOiHA. • 

Source . — Made by neutralising a solution of Citnc 
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Acid with Carbonate of Potassium, and evaporating. 
SKjCOa 4- 2HAH60r==2K3CoH507 + 3HaO + 3COa. 

t'haracterH. — A wlute ddiquesccnt^wdor, of saline, 
feebly acid taste. Soluhxlity^ 10 in 6 of water. 

Xhie . — 20 to 60 gr. 

i, Potassii Acetas. — Acetate of Potassium. 
KOaHaOa. 

Hource , — Made by saturating Acetic Acid with Car- 
bonate of Potassium, evaporating, fusing, and solidify- 
ing the residue. KoOOs + 2HCQHy02 =: 2KC2H3O2 
4 “ HjO 4" COj. 

Characters. — White, foliacoous, satiny masses ; very 
deliquescent ; neutral. The peculiar appearance of this 
salt is due to ciystallisation after fusion. Solubility^ 3 
in 1 of water ; freely in spirit. Impurities. — The carbo- 
nate, detected by being insoluble in spirit; excess of 
acid, giving acid reaction ; metallic impurities. 

Dose. — 10 to 60 gr. 

e. Fotassii Chloraa. — Chlorate of Potassium. 
KCIO3. 

Source. — Made by (1) passing Chlorine gas^lnto a 
mixture of Carbonate or Chloride of Potassium and 
Slaked Lime ; (2) boiling in water, evaporating, and 
separating the Chloride of Potassium by re-crystallisa- 
tion. (1) K, COg 4- Ca(HO)2 4- CL = Ka,KC10 (Chlo- 
rinated Potash) 4- CaCOg-f H2O. (2) 3(KC1KC10) = 
KCIO3 4- 6KC1. 

Characters. — Colourless, rhomboidal, crystalline 
plates, with a cool, saline taste. Explodes when rubbed 
with sulphur or sulphides. Solubility , 1 in 16 of cold 
water. Impurities. — Chloride of Calcium, and Lime. 

10 to 30 gr. ' 

Preparation. 

' TaocHisci PoTASSii Chloratis.— 5 gr. in each. 

/. Potaasa Sulphurata.— Sulphurated Potash. See 

Sulphur, page 133. * ' 

g. PotaasU Feproc^raiiidiun. — Ferrocyanide of 
Potassium. K4FeC3N^8H20. 

Obtain^ by iiising animal substances with 
, Carbonate of Potassium and Iron ; lixiviating the pro< 
duct ; and purifying the crude salt by (xryataQisatioii. 

Ck&Tm(iers.;i^XiKCf^^ y^ow, «r3i!ida2B, 

soluble in water, insoluble in alooh^ . 
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From PotaHsii Ferroeyanidum are made : 
o. Acidum Hydrocyanicum Dilutum. 

J3. PotaBsii Cyaaidiim. — Oyanido of Potas- 
sium, KCN. 

Source. — Made by fusing Ferrocyanide of 
Potassium, and purifying the product. 2K4FeCaNg 
= 8KCN -f 2FeC + O2 + 2X3. 

CJiaractera. — ^White, opaque, deliquescent masses, 
with odour of prussic acid ; intensely poisonous. 

FotaesU Cyanidim is used to make : 

Bismuthum Purificatum. 

3* Potassii Tartras Acida.>-Acid Tartrate of 
Potassium. Cream of Tartar. KHC4H40a. 

Source, — Prepared from argol, deposited in wine-casks 
during the fermentation of grape juice, and from the lees of 
wine, by purification and evaporation. 

Charaett*rs. — A white gritty powder, or fragments of crys- 
talline cakes; of a pleasant acid taste; not deliquescent. 
Solubility, 1 in 180 of cold water. "WTien heated, evolves in- 
flammable gas, and leaves a black residue of C and K2CO3. 
Impumty. — Tartrate of Lime. 

TImc .— 20 to 60 gr. as a diuretic and refrigerant ; 2 to 8 
dr. as a purgative. 

Acid Tartrate of Fotmsimn is an ingmlient of : 

Confectio Sulphuris (1 in 9) ; and Pul vis Jala- 
pm Compositiis (9 in 15). It is also used in pre- 
paring Acidum Tartaricum, Femim Tartaratum, 
Antimonium Tartaratum, and Soda Tartarata. 

From th is salt is made : 

Fotasaii Tartras. — Tartrate of Potassium. Soluble 
Tartrate of Potassium. Kj|J4H403,Il20. 

Source. — ^Made by btfiflhg Acid Tartrate of Potas- 
sium in a solution of Carbonate of Potassium, and crys- 
tallising. 2KHC4H40e -f K2OO3 = + COj -f 

H2O. 

Small, colourless, deliquescent prisms. 
SohiUlUy, 10 in 8 of waiter; insoluble in ^cohol. 
Impunim.^kcid Tartmte, detected by comparative 
insolubility; Carbonate, quantitatively. JOose, 20 to 60 gr. 
as a diuretic and antacid ; 2 to 4 dr. as a purgative. 

8. P0U»gsii Miras.— Nitrate of Potassium, Nitre. 
Saltpetre. KNO,. 
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Source. — Found native, chiefly in the surface soil of India, 
and puriflec^ by crystallisation from solution in water. 

Character . — Striated colourless prisma, of a peculiar cool 
saline tasto. Solnbilityy 1 in 4 of water. Impurities. — Sul- 
phates, Chlorides, and Lime. Dose^ 10 to 30 gr. 

Fi'om Totassii Nitras are nmdo : 

a. Argenti et Potasdi Nitras. Soo Argentum^ 
page 66. 

h. Fotaissii Sulphas. — Sulphate of Potassium. 
K2SO4. 

Prepared from Nitrate of Potassium and 
Sulphuric Acid, which yield the acid sulphate, KNO.i-t- 
H2SO4 = KHSO4 HNOjt; then adding Carbonate 
of Potassium, to form a neutral salt, 2KHSO4 -f K2CO3 
= 2112804 + H2O 4- CO2. 

Characters. — Colourloss, hard, six-sided prisms, ter- 
minated by six-sided p^Tainids. SolubiUtg^ 1 in 10 of 
water ; insoluble in spirit. Impunties. — Other sulphates, 
and chlorides. Dose^ 15 to 60 gr. 

Fotassii Sulphas is contained in : Pul vis Tpocaouanhsa 
Compos! tus, B in 10; Piluk Colo^nthidis Composita, 

1 in 24 ; Pilula Colocynthidis ct Hyoscyami, 1 in 36 ; 
and Pilula Ipecacuanhae cum Scillii, 1 in 3. 

c. Potassii Bichromai.— K3Cr04,Cr03. 

Source. — Made by roasting Chrome Ironstone 
(FoO,Cr203) with Carbonate and Nitrate of Potassium, 
by which Yellow Cliromate of Potassium is obtained 
K2Cr04. This, treated with Sulphuric Acid, yields Bed 
or* Bichromate of Potassium (K2Cr04,Cr03). 

Characters. — Largo, red, transparent four-sided 
tables ; anhydrous. Fuses below redness ; at a higher 
temperature is decomposed, yielding green Oxide of 
Chromium idyi Yellow Chromate of Potasstum, ivhich ' 
may bo separated 'by dissolving the latter in water. 

JBotassii Bkhronm is used to make : 

Acidum Chnomicum and Sodii Velerianas* 

CHSHICAL dUUACrS&S 0^ POTASSIUM SAITS. 

lA|neott8 solutions acidulated with HOI (I) giro a yellow 
precipitate i^ith PtOL; (2) gite A, tonular 

kinder tinge to flame ; and (4) do not volatulse .urtwh h 
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* ACTION AND USES. 

1. IMUBDIATB LOCAL ACTION AND USES. 

JExtmiaUij. — ^Potash, in the form of Potaasa Caufitica, is a 
powerful irritant and caustic, absorbing water from the part 
to which it is applied, and converting it into a moist, grey 
slough. It is used to destroy morbid growths, to form issues, 
and to stimulate ulcers. It is also antadd : solutions of the 
Liquor or of the Carbonates netitraliso caustic acids on the 
skin; hot dilute solutions relieve the pains of rheumatism and 
gout, when used as fomentations or local baths to the affected 
joints ; and weak compounds of Potash with Olivo Oil, con- 
stituting Soft Soaps, al^ have antacid and cleansing properties. 

— Potash and its salts, having an alkaline action, 
are employed as antidotes to the caustic acids ; but the use of 
the Carbonates for this purpose ought, if possible, to be avoided, 
on account of the great development of carbonic acid which 
ensues. In the mouth, Pota^ checks for a moment the secre- 
tion of saliva and impairs the appetite. Beaching the stomach 
it partly neutralises the contents ; and Liquor Potasses Eifor- 
vescens will relieve acidity due to the decomposition attending 
indigestion. Of much greater importance is the stomiLobiar 
action df Potash givm shortly before meals, when, as a dilute 
alkali, it is a natural stimulant to the gastric follicles (increas- 
ing the flow of the julce)^;Knd at the same time is a sedative to 
the nerves. Liquor Potassee and the Bicarbonate may be used 
for this putpose in dyspepsia, especially when there is much pain 
and tendency to riclmess, or 'when the further action of Potash 
on the system is desired, as in gouty, rheumatic, and calculous 
subjects ; but Soda is more commonly employed. Largo doses 
of the Bicarbonate are apt to irritate the stomach. 

Some valuable lalliio purgatiTM belong to the Potassiuin 
group, notably the Aotd;lMrat8, Tartrate, and Sulphate. The 
rationale of the action of ^^oahne purgatives is discussed in 
Part XXL la dropsy from any cause, especially ascites from 
liver disease, the Acid Tartrate, in the form of Pulvis Jalapm 
Compositus, of an electuary with honey, or of a lemonade, Mlay 
be used to remove the water by the bowels, its hydrago^e 
effect being assisted by its action as a diuretic. 

2 , ACTION ON THE BLOOP,^ AND ITS VSB^ 

Potash is freely absorbed into, the blood in the lbnn of 
t^salts, and ttiere acts both on (l) the plasxna, and (2) the red 
corpbsoies, increasing the natural alkalinity of the former, and, 
improving ihe qiiali^ increasing the number of the latter 
wh^ Jm^ously combined with Ixoii, 

D— 0 



34 Materia MEmcA ae*d Therapeutics. 

(1^ As an alkaliser of tho plasma it is oxcoodingly tmn- 
sitorj' in its action, being very rapidly excreted. Potash is a 
valuable reihedy in gout, where it combines with the excess of 
uric acid in the blood snd facilitates its excretion. Tho Car- 
bonates, Citrate, and Tartrates of Potassium in vanous forms, 
and tho waters of such siwis as Badon-Baden, Wiesbaden, 
Vichy, Carlsbad, and Aix-la-Cliapcllc, which contain dofinite 
though small quantities of Pot^sium salts, are extensively 
used for the treatment of atmto and chronic gout. The salts 
of the vegetable acids, or the effervescing carWnates, arc tho 
best preparations for prolonged use. In acute rheumatism tho 
Bicarbonate, Citrate, Tartmtes, and Aectato are suciM^ssfttlly 
employed to incimse tho alkalinity of tho blood. 

(2) For restoration of the rod corpuscles in anasmia by 
tho increase of their Potassium elemontj tho Carbonate is tho 
best hssmatinic, cither as contained in the MistiU'a Fern Gom- 
posita, or given as a pill with Sulphate of Iron (Blaud^s Pill). 

An indirect action of Potassium on the blood must bore be 
carefully noted. Wo shall see hereafter that Citric, Tartaric, 
and Acetic Acids, given internally, are partially oxydised in 
tho blood. Tho completeness of the combustion, and of the 
important influences which tlie chan^ exei'ts on the blood and 
kidneys, depends upon the combination of the vegetaSo acid 
with an alkali. Citric licid c.y. is excreted mostly unciangod 
in the urine, hut Citrfite of Potassium is entirely, or almost 
entirely, thrown oat as the carbonato. 

3. srECmC ACTIOX AND USES. 

Potassium depresses the muecolar, nervous, and cardiac 
tissues ; and the point of interest in this connection is, that 
when given for oUier purposes it must he used with caution. 
The danger of ** potash poisoning’’ is, however, exaggerated, 
for the drug passes so quickly through the system that it 
cannot well produce a deleterious effoct on the tismies, unless 
it he given for a very long time, or in disease of the excreting 
organs, especially the kidneys. Excessive single doses are 
generally rejected at once by vomiting. 

4. KEVOTE LOCAL ACTION AND USES. 

^ Potassium is excreted very rapidly. It escapes almost 
entirely by the kidneys, to a much less csxtent by the skin, 
re«q)itato^ passages, stomach, liver, biliary passages, and 
^wels ; in other words, in the fluids of all the secreting .sur- 
Mss. In doing so it modifles the actitity 'of ths ceHs, and 
JncKoascs alkalinity of the secretions, as foHofaf 

1. Kjdmifa . — The diuztUo (^ect of several Potasrium salts, 
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referable to their influence upon the renal epithelium, is the 
most important of all ; and the Adetate, Acid Tartrate, Citrate 
and Tartrate, Ciarbonate, Bicarbonate, and Sulphate are 
used for this purpose in the order named. These saline 
diuretics are given chiefly in renal dropsy, where it is desimble 
to increase the functional activity of the renal epithelium, and 
thus the secretion both of water and urea, whilst the v essels 
remain' undisturbed. They are also suitable diuretics in 
feveiish conditions. In cardiac droi)8y they are less beneficial, 
as they diminish rather than increase the foice of the circula- 
tion ; but in an occasional full dose they are useful adjuvants, 
even in this condition, to other classes of diuretics, such as 
Digitalis and Scoparium, to wash out the tubules. Nitrate of 
Potassium is a powerful diuretic, belonging partly to a different 
class, the local vascular stimulants. It is more suitably em- 
ployed as a diuretic in feverish conditions, and to remove 
inflammatory effusions into the pleuin and pericardium, and 
must be given with caution in renal disc»as(\ 

Ah aUEaUsen of the urine, the Carbonate, Bicarbonate, 
and the vegetable salts of Potfissium are extensively used in 
uric acid gravel, acute and (^hronic gout, and acute rheumatism, 
the latter being preferred because less irritant. In uric acid 
calciilut of the kidney or bladder those salts have been also 
employed to cau8<j actual solution of the concretions, 

2. 8km . — Tho diaphoretic effect of Potassium salts is not 
marked, the Citrate and Nitrate alone being used for this 
purpose, and these only in mild feverish attacks. 

t3. He^piratory — ^Tho bronchial secretions are 

increased and rendered less tenacious by Potassium Salts, 
which sre thus saline expectorants, the Iodide being specially 
useful in dry catarrh of the tubes. If tho dose of Potash be 
very large, tho secretions are diminished and the mucosa ren- 
dered ansnmio. 

4. AHmmiary Vaml — Gastric catarrh, especially in gouty 
Bubjecis, is benefited by tho milder salts of Potassium, beyond 
their immediate local effect; but tho mineral waters which 
appear to act in this wav, such as those of Vais, Vichy, and 
Carlsbad, owe thoir efficiency much more to Sodium. The same 
remarks apply to catarrh of tho biliaty passages and tendency 
to gall stones. • 

The action 6f Potassium on the inUsiiuat ytasids constitutes 
a remote as well as an immediate purgative. 

ACTIOK AK© USBS OP THB DIPPBKBNT SALTS OP POTASSIUM. 

On reviewing what has been said respecting Potassium, 
' we find that tho chief actions and uses 6f its difforont salts may 
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tJms bo briefly represented : CauBtim ; caustic. Liquor 

EtAuBsuB ; antacid and stonmcbic. rotuasii EieorhtMB, CarhowiB, 
and ; "antacid, stomachicai^ alkaliseiti of the blood and 
urine, mild diuretics, very mild diaphoretics^ saline expectorants, 
biliary stimulants. JPotoBm Tortron^ Tm'trasAcida^KtxAAeetat; 
the same, but more powerful diuretics; also saline purga- 
tives. Potastii Sulphaa; chiefly pui^tire. PotaBm Nitraa ; 
excreted unchanged in the urine ; diaphoretic, diuretic, wd 
probably only in this way a mild febrifuge. The remaining 
salts of Potassium contain, in combination with the alkali, an 
element or acid possessing such distinctly speciflo actions that 
the total effect is but in a minor degree referable to the former. 
lUasaii Chlorm ; excreted unchanged in all the seorerions, 
including the saliva; is much us^ in inflamed, ulceratod,^ 
and aphthous states of the mouth. The Araenite, Bromltk^ 
lodida, Permanffanate^ and SiUphurakd PnUiah will be respec- 
tively discussed under the head of their other constituents. 
Perroeyanide is used as a test, and in the preparation of the 
epomda, which is employed only in the manufacture of Purifled 
Bismuth. 

SODIUM. Sodium. Na. 23. 

There are four great souiees of the official salts 
of Sodium and their preparations, vk. (1) Metallic 
Sodium, (2) the Ohloride, (3) the native Nitrate, and 
(4) native Borax. They may therefoi'e be arranged 
as follows: 

I« Sodilim«~A metallic Element. 

Charaetara.-~%<Ai^ rapidly oxydising, showing a bright 
metallic surface when f^hly cut. Decomposes watef, and 
must be kept under naphtha. 

Prom Sodium la prapurad: 

XdqfQcn: Sodii pige 174. 

9* Safldi Chlovl4iaQi*--Chloride of Sodjbm. 0om« 
mon Salt. KaCl. 

-Small white mystaUine grains, <»r tiaiisparent 
eubb eryetaJs,. liee from moisture, with ptkvely saline ta^e. 
Soh^lRiy, 1 in 2^ of water. Maa^ XO to igr, 

' r 1$ uaap ifmklnp .* 

, n Atddam, ^ Hydroddorieumu Hydrsx^ri' Pe^ori- 
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From SoMi Chtoridum m derived: 

Sladil Cafl»aiias«— Carbonate of Sodium. Na^COo, 
lOHjO. 

Source . — Made from Chloride of Sodium, by reaction with 
Bicarbonate of Ammonium, and subaequent igmtion. Or by 
(1) conversion into Sulphate, and (2 and 3) the action of heat 
on a mixture of the Sulphate wi^ Carbon and Carbonate of 
Calcium. (1) SNaCl -1- HjSO. = Na«S 04 + 2IIC1. (2) Naa 
S04+C4=:NaaS-i-4C0. (3) NaaSH-CaCOa^NaaCOs+CaS. 

CharaetevK — ^Trans^rent, colourless, laminar rhombic 
crystals, efflorescent ; with a i^rsh alkaline taste, and alkaline 
reaction. Solubility . — 1 in 2 of water; insoluble in alcohol. 
20 gr. neutralise 9*8 gr. Citric Add, or 10^ gr. Tartaric Acid. 
Impuritm . — Sulphates and chlorides. 

Doee . — 6 to 30 gr. 

Firom Soda Carbotiftt are made : 

a. SodB Carbonas Exsicoata. — Dried Carbonate of 
Sodium. Ka^COj. A dry white powder, made from Car- 
bonate of Sodium by drying and heating to redness. 

03 gr. = H3 gr. of the crystaljjused salt. Bose^ 3 to 10 gr. 

• 

A SodSi Biearboiuui. — Bicarbonato of Sodium. 
NaHCOg. 

Sour'ce . — Prepared by saturating the Carbonate with 
Carbonic Acid gas, NaaCJOg -f HaO+C02 = 2 NaIIC 03 ; 
or by reaction of Chloride of Sodium and Bicarbonate of 
Ammonium. 

Character 8. — K white powder, or small opaque 
irregular scales, of a saline, not unpleasant, taste. 

in 10 of water. 20 gr. neutralise 16*7 gr. 
of Citric Acid, or 17*8 gr, of Tartaric Acid. Impuritm. 
—Carbonate and its impuritieB. 

J)o8e, — 10 to 60 gr. 

Freparatiwis. 

a. Liquob SoniB Effehyxscxits.— S oda Water; 
made like Potash Water. 30 gr. in 1 pint. JDoaw?, 
ad libitum. • ^ 

jS. TrOcxuscz Son« BiOABBON.iTrs.— 6 gr. in 
each, with Sugar, Gum, and Water, ^ Ikse^ I to 6. 

y. Bonn CirBO-TABTBAS Effbkvesoxns. 
White deliquescent granules. Made bv heating the 
Bicarbo&fdie with ^trie an<f Tartatic Acids and 
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Sugar; htirring until the powder assumes a granular 
form. Dose, 60 to 1 20 gr. 

€, Iiiq[uor Sodse.— Solution of Soda. N'aHO (4*1 
por cent.) in water. 

S^tirce . — Made by boiling Slaked Lime in a solu- 
tion of Carbonate of Sodium, and decanting. Na.,C03 
+- Ca(H{))2 = 2NaHO -f CaCOs. 

Characters . — A colourless alkaline liquid; sp. gr, 
1 *047. Tmpuritieft. — Lime, carbonates, sulphates, chlo- 
rides. Dose, (rarely given) 10 min. to 1 fl.dr. 

lAqmr Bodec is empJotfcd in preparing Sulphurated 
Antimony and Oxide of Bismuth. 

From Liquor Bruhe are made: 

o. Soda Caustica.— Caustic Soda. NaHO. 

Source . — Made from Liquor Sodm, like Potassa 
Caustica. 

Characters . — Hard, groyish-white fragments, 
slightly deliquescent, voi*y alkaline and corrosive. 

Same as of Liquor Soda*. 

Sodii ValerianSa. See Valeriana: Shizoma. 

y. Sodii Bromiduan. — Bromide of Sodium. 
NaBr. SeoiifroMmw, page 129, 

5. Sodii lodidum. — Iodide of Sodium. Nnl. 
See lodmn, page 124. 

d. Soda Tartarata. — Tartaratcd Soda. NaK 
QH40 q, 4H20, 'J'artrato of Sodium and l^tassium. 
Kochelle Salt. 

^ewm*. -Prepared by boiling Acid Tartrate of Po- 
tassium in a solution of Carbonate of Sodium, and 
crystallising. Nn^COj + 2KlIOiH/\ 2XaKC4H/>fl 
4- H 2 O 4- CO 2 , ■ ® 

Charofftere. — Colourless, transparent, right rhombic 
prisms, tasting like common salt; neutral. .BolnWiUf, 

1 in 2 of water. Impntity.^ksk^ Tartrate of Potai- 
siom. Dose, J to J oz. as a purgative ; 80 to 60 gr. 
as a diuretic. 
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H2SO4 = HCl + NaHS04, (2) NfiaCO, -f 2NaHS04 
= 2Na3S04 -f COa + HgO. 

Colourless, transparent, ol)lique iliom- 
bic prisms, efflorescent, with a bitter salt taste. Solu^ 
blHtyy 1 in 3 of water ; insoluble in spirit. Impm'iiies. 
— Salts of Ammonium and Iron. Dosc^ to 1 oz. 

/. Sodii Phosphas. — Phosphate of Sodium. Na2 
HP04,12Ilij0. 

Obtained by (2) adding a solution of Car- 
bonate of Sodium to a solution of Acid Phosphate of 
Calcium, prepared from (1) a mixture of Bone-ash and 
Sulphuric Acid. (1) Caa2P04 + 2H8SO4 = CaH42P04 
+ 20aS04. (2) CaH42P04-f Ka2C08= KaJlPOi + II2O 
-f CO2 + (^aHPO^. 

Vhtmtrien,— Colourless, transparent, rhombic prisms, 
efflorescent, tasting like common salt. SiolnhUity^ 1 in 
o of water. ImpimUj . — Phosphate of Lime. 

Dose . — 1 to 1 oz. 

IViosphas is med to make Forri Phosphas and 
F4yrupus Ferri Phosphatis. 

^ ff. Sodii HypophoBphiB. ‘-“NaPH202. See Thos^ 
phorns, page 104. 

h. Sodii ArBoidas* — Ka2HAs04,12Hjj0; and Na2 
HA804,7H20, See Arsenium, page 107. 

k. Sodii Sulphia. — NaaSOsjTHaO. See Aeidnm 
Sttlphnrosumy page 147. , 

I Sodii SiUphocarbolaB.— NaCeHgS04,2H20. See 
Additm Carholicmn^ page 188. 

m. Sodii SalicylaB.—(Na07H503)2,n!>0. Soe.4ciW?«a 
tSaHcylicumi page 365. 

M. Sod0BChloiinat» Liquor. See page 121. 

0 , Acetate of Sodium. (Appendix, B.P.) 

8. • So4ll IVitra6.-Nitrate of Sodium. NaKOg. 

’Found nativo in Chili, ftnd purified by crystalli- 
Ration from water. 

^ * Chara>cki*s, — Colourless, obtuse thombohedral crystals, 
with a cooling ealine taste. /Solubility, 1 in 2 of water. Im^ 
^/<nVir<.—Sn^hat6B and chlorides. 

Sodii Nitras is used in makiny Sodii ^hrsenias. 
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4« Borax«->-Borax. !^borate of Sodium. Na 2 B 407 , 
IOH 2 O. See Acidum Dorimtm, page 145. 

OBNERAL CHEMICAL CHARACTERS OF SODIUM SALTS. 

Salts of Sodium (1) are characterised by their neutral 
solutions in water giving a j)recipitato with Met-antimoniate of 
Potaesifim. (2) They a yellow tinge to flame. (3) 

They are not volatile. 


ACTION AND USES . 

1. IMMEDIATE LOCAL ACTION AND USES. 

ExternaUy, Soda possesses an action umilar to that of 
Potash, but is much less frequently used as a caustio. The 
Ethylate is used to destroy small accessible tumours, such as 
nsDvi. Solutions of the Carbonates may be emjbloyed to neu- 
tralise caustic acids; in eczema and itching disorders of the 
skin ; and in extensive bums. Sodium compounds, with Olive 
Oil constitute Hard Soaps. 

Internally , — Soda closely resembles Potash in its action on 
the alimentary canal, but is more powerful because much more 
slowly absorbed. Thus the Bicarbonate stimulates the flow of 
the gastric juico, and is more commonly given than the other 
alkalies, as a stoiiinffliio, in doses of gr. 8 to gr. 15, shortly 
before meals. Part of the salt at the same time becomes con* 
verted into the chloride, which assists the digestion of albumen. 
The alkali also liquefies tenacious mucus, and enables the 
gastric juico to reach the food more freely. Soda is also nvea 
after meals as an antacid to the contents of the stomachy re- 
lieving acidity due to indi^stion, either as the Bicarbonate, 
Soda Water, or the official Bozenge, or in a mixture with Bal- 
volatiXe and an essential oil, such as Peppermint. Common 
Salt is a safe and available emetic. 

The salts of Sodium being muchlesB diffusible than those of 
Potassium, pass On into the small intestine. Hero the Sulphate 
and Phosphate of Sodium; and Tartarated Soda (Eo&elle salt) 
act as saJtbiepiixgaUTes, The Sulphate, which is a constituent 
of natural purgative waters, including Carlsbad, Ma* 

rienbad, Friedrichshall, and Hunykdi Jknos, is the most power- 
ful of Ihese, producing *an abundant watery e^uaiioii. It is 
JuiOdas a hydzagogue in dropsies, especially in ascites, from 
;Hvur disease; in cpim^tioa A the portal eyitein; and as a 
baMtnai Ihe |ffios|dmte js ainilddr« bn$.i^ 

purs^ilve, lesTunpleasant to the psliiell it fa often 
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giy^n to children. Soda Tartarata, the pur^tivo basis of the 
Seidlitz powder, is familiar as an intestinal stimulant, employed 
to complete the effect of purgative pills. The Chloride is an 
anthelmintic, generally administerea in enema. ' 

2. ACTION ON THE ELOOD, AND ITS USES. 

The salts of Sodium are slowly^ absorbed into the blood, 
and slowly excreted from it, remaining in it chiefly as the 
Bicarbonate and I^osphate. Taken, as they constantly are, in 
food, these salts are the chief sources of the natural alkalinity 
of the liquor sanguinis, which may be increased by their 
medicinal exhibition as well as by the Oitro-tartrate, Kochelle 
Salt, and Sulphate. Tliis effect of Soda as an alkaUser of the 
blood is taken advantage of in the cases referred to under 
Potassium, namely, gout and rheumatism, only less frequently ; 
for although Soda is less depressing, as we shall see, than 
Potash, and more easily borne hy the stomach, the slowness of 
its entrance into the blood, and its tendency to pass off by the 
bowels when the dose is increased, more than counteract these 
advantages. When a prolonged and moderately alkaline in- 
fluence is desired, especially in dyspepsia with a tendency to 
constipation, Soda is manifestly to be preferred. 

3. SPECIFIC AOtlON. 

In modidnal doses, the salts of Sodium have no spedflo 
inflitenoe on any organ. This drcumstance, which at first 
sight appears incredible, is due to the fact that the whole 
organism is saturated with Soda, which, participates in many 
of the ordinary tissae changes ; that Soda is admitted in large 
quantities hy the food (ospecially vegetables and fruits) ; and 
that the moderate amount contained in medicinal doses does 
not appreciably affect metabolism. In this respect Soda differs 
remarkably fr^ Potash, and it is therefore said to )^oduce 
none of the depressing effects of that drug. As we have just 
seen, advantage is taken of this negative action of Soda in 
its other therapeutical applications. 

4. HSXOTB LOCAL ACTION AND USES. 

Soda is excreted bv all the mucous surfaces, by the Idd- 
neys, by the liver, ana possibly by the skin ; and in passing 
thioi^h the various epithelial structures it modifies the 
amount, composition, and reaction of their socretions. The 
won of the different salts naturally varies to a eonalderable 
extenti some affecting one.otgan more, some another. 

1. cSaalL— *lne Sulphate the Phosphate of 

J Sodium are, as we have seen, hydiagogue purgatives by virtue 
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of their immdiate local action; but they are also Rtimulants 
of the intestinal glands, and are constantly being absorbed 
and excreted,' ro-absorbed and re-excreted, in their course 
along the bowoL {See page 462.) Both arc also true hepatic 
stimulants or direct cholagogues ; the Phosphate more so 
than the Sulphate. The value of those salts in hepatic and 
intestinal disorders, which has boon already referred to, is 
therefore partly referable to their effect in increasing the 
bile. Soda Tartarata and Sodii Citro-tai-tras Effervescons havo 
a similar but feebler action. 

2. Soda acts as a diuretic, but less powerfully 
than Potash, increasing the water and the solid constituents, and 
diminishing or neutralising the acidity of the urine. The 
Bicarbonate is the most useful salt of Sodium for this i>urposo ; 
the Nitrate of Sodium, whilst also diuretic, is so inferior in this 
respect to the Nitrate of Potassium, that it is very seldom 
employed. The Tartarated Soda nuiy bo usefully combined 
with other alkalisera of the urine, as in the Soidlitz Powder ; 
or the Effervescing Citro-tartrato nuiy be given. The use of 
these alkalisera of the urine is explained under Potassium. 

3. Menpimtortf Passapre, — The bronchial mucous membrane 
becomes anuBmic under the influence of large doses of Sodium 
salts, and its secretions diminished ; hut if the dose bo 
moderate, the sputa become moi*e abundaut and liquid, and 
are more easily expelled by cough. The Bicarbonate and 
(Chloride are thendoro indicated in the early stages of 
bronchitis, when tho mucous membrane is hypermmic and 
swollen, and the cough harassing. Tlie effects of Soda on 
the stomach, blood, and urine add much to its usofiilnees in 
such cases. 

When a comprehensive view is taken of the action and 
uses of the salts of Sodium (locally in the alimentary canal, in 
the blood, in the tissues, and in the organs and imssagos whore 
it is excreted from tho body), it is found to be peculiarly indi- 
cated in a condition of system which may be called the 
“gouty,” the “ rheuuuitic,” “ acidity,’’ or “chrome derange- 
ment of the liver,” and which is specially characterie^, 
amongst other symptoms, by catarrhs or discharges from tho 
muepus membranes, iiiterfering with tho functions of tho part ; 
by imperfect biliary activity and constipation ; and by scanty, 
b%h-cdleured^ verjr acid urine. In such a condition great 
bensflt may bo denved from a course of »lketUn$ wniets. J£ 
the gtpimuih, be the. principal scat of catarrh, ue, if chronic 
Indifdstioei be urgent, the more purely 

should be selected, such as niose of VirhyJ Silin, and 
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Ems. If the derangement chiefly involve the liver and intes- 
tinca, the sulphftted and salt (NaCl) waters will be more Buitable, 
s\ich a« Carlsbad, Kissingen, Wiesbaden, and Maricnbad. For 
chronic catarrh of the bladder and urinary passages, Ems, 
A^'ichy, Wildungen, andVarlsbad are indicated. 

5. ACTION AND USES OV TUB DIFFERENT SODIUM SALTS. 

The action and uses of the preparations of Sodium may be 
summarised as follows, and the special ac'tion of some of tlie 
salts particularly noticed : Soda Causiica and Liquor Soda are 
for external use, but very rarely employed. Sodii Carbouas 
and Mearbonas (the former rarely, the latter almost invariably 
used) possess tlie action and uses of Soda in general upon nU 
parts. Soda Tartarata is like the Carbonates, but purgative ; and 
more mpidly and distinctly diuretic and alkalising, by virtue 
of the Potassium it contains. Sodii Citro-iartras is like Tar- 
tarated Soda, but milder. Sodii Niiras is used pharmaceutically 
only. Sodii Sulphas and Sodii Phosphas are chiefly hydragogue 
purgatives and cholagogiu^s, the former acting more on the 
bowels, the latter more on the liver. Sodii Vhloridum is in 
Wge doses a free and safe emetic ; an anthelmintic as enema ; 
it poss^ses otherwise the ordinary action of Soda, and is 
greatly* used for this purpose in the waters of Homburg, 
Wiesbaden, Kissingen and Baden-Baden, and as sea-water. 
Tho remaining salts of Bodium possess peculiar properties by 
virtue of their second constituent, and arc described elsewhere ; 
Sodii Armtias under Arsenium; Sodii Bi'omidnm under Bi*o- 
mum ; Soda Chhnnaia Liquor undci<!hlorura ; Sodii Hppophos^ 
phis under Phosphorus ; Sodii lodidmn under lodum ; Borax 
under Acidum Borioum ; Sodii Salicylm under Acidum Salicy- 
licum : Sodii Sulphis under Acidum Bulphurosum ; Sodii Valc^ 
rianas under Yalerianm Hhizoma. 

AMMONIUM. NH^. 18. 

All the official salts and preparations of Ammonium 
are derived directly or indirectly tvom the Chloride, 
that is, ultimately from Ammoniacal Gas Liquor. 

Ammonll t::hlorldani.*-Cihloride of Ammonium, 
8 al Ammoniac. NH 4 OI. 

Source . — Made hy noutraliBin|^ Ammoniacal Gas Liquor 
Yfilh Hydrochlono Acid ; evaporating to drvness ; and purify- 
ing by sublimation. NH 4 HO + HOI = Nil*^ -f HjO. 

CAani«if#rii.-^Coloarles 8 orj^ls; or translucent, fibrous 
masses; inodorous. Soluhitiiy^ 1 in 4 ct water; soluble in 
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rectified spirit ; volatilises with. beat. ImpuritieB, — ^Iron and 
lead, tarry matter, and chlorides .of compound ammoniums. 
Dim , — 5 to 20 gr. 

Tnm Ammonii Chloridum are maie : 

1. Liquor Ammoniss Fortior. — Strong Solution of 
Ammonia. NH3 (32-6 per cent.) dissolved in Water. 

Source, — ^Made hy heating Chloride of Anunonium 
with Slaked Lime, and collecting the gaseous product in 
water. 2NH4CI 4- Oa(HO)s = 2NHa + CaCl, + 2H,0. 

Characters , — A colourless liquid with a very pungent 
oharact^tic odour, and strong alkaline reaction ; 
gr. O’fiOl. Impurities , — ^Ammonium chloride, suljduae, 
and sulphate ; lime ; and metals. 

From Liquor Ammmia ForHor are made : 

a. Ammonii Phosphas. — ^Phosphate of Ammo* 
nium. (NH4).>HP04. 

SoHi'te , — Made oy adding Strong Solution of 
Ammonia to Diluted Phosphoric Acid (keeping the 
alkali in excess); evaporating: and crystallistDg. 
H3PO. + 2NH4HO = (NflJ^Oi 4- 21^0. 

<7) --Transparent cdlourleas priaens, be- 

coming opaque hy exposure. SolubiHtpt i in 2 of 
water ; insoluble in spirit. Dose, 6 to 20 gr. 

b. Linimentum Gampbons Compoiitiiiii.— 

Compound Liniment of Camijhor. Strong Solution 
of Ammonia, 4b; Camphor, 20; Bectified Spirit, 
120; Oil of Lavender, 1, Mix and shake until 
the solution is eleftr. i in 4|. 

c. Liquor Ammonii mtraMs Fortlor. 

Source, — Made by neutralising 12 oz, of Citric 
Acid with 11 fi.oz. of Strong Solution of Ammonia. 
HaO^HA 4- 3NH4HO ==: 4- 3HaO. 

7)^, i to 1)^ fl.dr. 

From Liquor Ammonii dfroHi Fotiior is made: 
L^ucirAmmoiiUCitratj8.--StrongSolution 
’ of Citrate of Ammonium 1 nart, 

dissolved in Water 4 parts. Dose, 2 to 6 £dr. 

; \ Spitit Sol vSSSl^^^Oarbona^ <4 

Akunisritor 4 Skong Motion of . AmmoidA 
« \ fiivoA; ToltttikOU ol nutmeg, 4| CHI of 
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Itemon^ 6 j^.dr. ; Kectitied Spirit, 6 pints; Water, 
3 pints, distil the oils and spirit; dissolve the 
Ammonia and Carbonate of Ammonium in a small 
part of the distillate with the aid of heat ; and add 
the rest to ihake a gallon. Sp. gr. 0*896. 
to I fl.dr. 

SpiHtus Ammonite Aromaiicm is med in snaking : 

Tinctura Guaiaci Ammoniata, and Tinctura 
Yalerianse Ammoniataf 

r. SpirltUB Anmumlis FoatidUB. — Fmtid Spirit 
of Ammonia. Made by adding Strong Solution of 
Ammonia to an extrai^ made from Asafoetida by 
maceration in Spirit. I>ase, ^ to 1 d.dr. 

/. Tinctura Opii Ammoniata. (See Opium, 
page 2110 

p. Uquixr Anmumto* — Solution of Ammonia. 
NHs (10 ]^T cent.) dissolved in water. Strong 
Solution of Ammonia, 1 ; Distilled Water, 2 . Sp. 
gr. 0*959. Ihse^ 10 to 20 min., well diluted. 

Preparation, 

Likxxentcm Auiconx.«. — liiniment of 
Ammonia. Solutiou of Ammonia, 1 ; Olivo 
Oil, 3. 

JFrom Ziquar Ammonia m*e made : 

a. Ammowfi BailfeOM. — Bensoate of Am- 
monium. NH 4 C 7 HftC^ See Bavsoinum, page 
813. 

Amitioitii Bromidiim. — ^Dromide of Am- 
mcmium. ]SrH 4 Br. See Bramwin, page 129. 

Aimniaiii Illtrai 8 .---Nitrate of Ammo- 
nium. KH 4 KO 4 , 

Bour ^, — Made b;^ neutralising Diluted 
Kitcio Acid with Solu^pn of Ammonia (or Car- 
b<mate pi Axnmonium), crystaHising, ana fusing 
at ^ 0 ^ until the vapour of water is no 
lostgm exaittf^ ' . 

C%afW^^t.*--<A. whits deltquesecKut salt, in 
eonfased etystalluse masses, with a Inttiter acrid 
taste t neutral. 4 in 3 of watsr.^ 
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1 in 11 of spirit. ' Usod only for making Niti'ous 
Oxide Gas (N^O). {See page 171.) 

Solution of Ammonia is also tmd in pi'eparmg : 
Tinctura Quininte Ammoniuta. 

2. Ammonii Caxbonas. — Caibonate of Ammonium. 

>yinCA. 

^urcc - — Made by subliming a mixturo of Chloride 
of Ammonium (or Sulphate of Ammonium) and Carbonate 
of Calcium. (1) 2NH4CI + CaCOj, = (miXfiO^ -f 
CaCla. (2) 2(NH4)3C03 = NHJICO, + NIOH^COa 
- 1 - NH:, + H.* 0 . (S) KH^HCOs -f NH4NHSCO3 = 

NsHiA^s- This salt is considered to K* a compound 
of Acid Carbonate of Ammonium (KH4HCO3) with 
Carbamate of Ammonium {NH4NH3CO3) ; and the com- 
pound molecule is usually i^gardod as containing ono 
molecule of each of these salts. 

Characters . — Translucent crystalline masses, volatile 
and pungent to the nose. Solubility^ 1 in 4 of water. 
20 gr. neutralise 26} gr. Citric Acid, or 28} gr. Tartaric 
Acid. ///ajai/n'/t^s.-oSulphates and chlorides. 

Bose. — 3 to 10 gr. as a stimulant or expectorant; 
30 grf as an emetic. 

From Ammoi^ti Carhonas are made : 
a- Bpiritus Alhmoniee Aromaticus. 



h. Liquor Ammonii Acetatia Fortior.—Strong 
Solution of Acetate of Ammonium, (NH^jCgHsO*. 

Source. — ^Made by neutralising Carlxmate of 
Ammonium ^ Acetic Acdd, and adding water. 
NH4HCO5.NitNHaC0.i + SHCaHsOs = 

H3O2 'h lijO -|- 2CO2. Sp. gr, 1‘073. Bose^ 26 
to 76 min. 

From Liguor Arntmtii Aeeiatis Fortior is made : 


Liquor Ammonii Aoetatis.— Mindereros* 
Spirit. Strhng Sc^ution of Acetate of Am- 
monium, 1 ; Water, 6, Bose, 2 to 6 li.dr, ^ 


Amfnonil Chloridmn is used in making : 

Liquor Hydwgyri Perchloridi. 


OKBStlCAL CHABACTBBS OF AKMOKIUM SALTiS. 

^ ol acre soluble and colourless; and. 

gti^ np Ammonia on .bejiiriig , mixed 
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' ACTION AND USES, 

1. IMMEDIATE LOCAL ACTION AND DBES. 

NxtermUt/ apx)licd^ Ammonia is a stimalant to the nerves 
and other structures, causing a sensation of pain and burning, 
and reddening the part by dilating Uio vessels. If the appli- 
cation be prolonged and the vapour conlincd, blistering may 
result; but dilute preparations produce only a rubefacient 
effect and a sense of heat It is used in the foim of Linimen- 
tum Ammoium, or Linimentun? Oamphorm Compositum, to 
stimulate the circulation in a j^art, either for the purpose of in- 
creasing the local nutrition, for instance, in stiffness or other 
chronic conditions of joints, or us a counter-irritant {see page 
664) in diseases of deeper parts, t.ff, on the surface of the chest 
in bronchitis. Ammonia is nc^ to bo used as a caustic ; and 
vesication by it is better avoided. Tn serijent’s bite, the appli- 
cation of Ammonia to tho wound has occasionally saved life. 

* Admitted into the Ammonia itself , or the 

vapour of the C'arbonate (“smelling salts’*), is a pow'erful 
general atlniulant, instantly causing a pungent sensation, 
sneezing', and other disturbances of respiration, acceleration of 
tho pulse, and u^htery secretion from the pirts, including the 
conjunctiva. It is accordingly used as a hieans of rostiscitating 
consciousness, the action of the heart, and respiration, in eases 
of failure of the circulation (such us fainting), or asxdiyxia fi'om 
any cause (drowning, hanging, or poisoning by narcotics). 

In the stofnach^ Ammonia produces the same effects as on 
the sldn. A full doso (36 gr. of the Carbonate well diluted) is 
an emetic, which is best usc^ in ci-oup and bronchitis. Smaller 
doses cause a sense of warmth at the epigastrium, and act as 
cfuAttlnativeB and reflex general atimnlaAtB, Sal Volatile being 
cHefly used lor this purpose. In common with Soda and 
Potash, it has an antacid effect on the contents of the stomach, 
and may be given after meals in dyspepsia. Like these, also, 
it acts as a natural stimulant to the gastric juice before 
meals, and Sal Volatile is therefore a common ingroditmt of 
allcaline atmnachio mixtures. On the bowels, Ammonia, in 
mdKcinal doses, appears to have no immediate local action. 

% ACTION OK THE BLOOD, AND ITS VSES. 

f ^Ammonia is absorbed into tho blood, and is there ^ed ; 
inoi^asing, possibly, tho alkalinity of the plasma, and diminish- 
ing the h^nenoy to coagulation. The Fheephate is believed to 
be useful in gout, by keeping uric acid in (IhluMon. 
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3. spBcmc ACTicfer ,trgjwi» . 

Ammonia stimulates 'the centnsl nervons system generally, 
especially the cord and the resfiiratory centre, whilst the 
^uency of the heart and the blood pressure are both increased : 
it is thus a general stimulant. It is much {pven ih exhausted 
states of the vital powers, espemally if respiration and circula- 
tion threaten to fail, as in ty^oid fever complicated wiHi pneu- 
monia ; in the bronchitis of old or woakly subjects ; and in 
ordinary acuto pneumonia with increasing feebliihess of the 
heart. In serpent's bite, it is given intemall^ ^ wat^» or 
hypodermicaUy (10 to 20 minims diluted) whilst it is applied 
to the wound. The Chloride is a direct cholago^e. of 

Ammonium decidedly increase the production of urea, partly, at 
least, by their own decomposidon wiUi rCarbonic Acid ia the 
liver : (1 ) 2NH3 + COa ^^BLNH^COa (Ammonium Carba- 
mate). (2) NH4NHa!002===€0{Nti2)a(TJrea) 


4. KSMOTB LOCAL ACTION AND USES. 

Ammonia is excreted by the kidneys and mucous mem- 
branes, especially the respiratory tract ; not, however, as Am- 
monia, Imt as some other nitrogen compound^ possibl^Purea or 
uric acid. Thus, instead of dlmini^diing, it actually increaM 
the addit]^ of the urine, whilst the amount of urea and uric 
acid fidso rises, as well as the volume of the secretion. The 
Chloride of Ammonium possesses these important powers moat 
^ fully, the Acetate less fully; they may be employed as 
diuretice in dropsies and lever. 

The hrmchiai secretion is* distinctly increased, and reiv^ 
dered more liquid and easily raised, by the Carbonate and, 
Chloride of Ammonium. TWo s^ts prove of greut^^ueridci^ 
as 6X|>actoraiita in the treatment of broncdiitis whdmMji 
secretion is scanty and Uiick, or the patient feeble; 
aocompan^ring stimulation of ih& re^iratory centre increasii^ 
the coughitm or expectorant povi^ whilst the heart {a 'also 
«<»*iigthenea- 


» mucous secretion of the atomach id U^ected h{f Am- 
monia as ^ the other alkalies, and the Chloride is sometimes 
used in CSmonic Dyspepsia. Ammonia remotely st&ulaieiti 
the mfeafinag, and will cause diarrhoea if given in latge^ 
doses. 

Cm tha the, A<^tate of Ammonium acts as‘ a wdd- 
lAjipmlafity Liquor Ammonii Aoetatis being one 
,0S ^ fdi^ahiwoticn. The Chloride also^potpesses 
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6. ACTION AND USES OF THE DIFFERENT BALTS OF AMMONIVM. 

These may be thus summarised : Liquor Ammonia Fortior 
and Ligtwr Ammonia arc used as local and general stimulants, 
the former externally only. Ammottii Carbonojiy a volatile stimu- 
lant, emetic, and double expectorant (through the nerves and 
secretions). Ammonii Chloridum^ a local refrigerant, its solu- 
tion producing cold ; a gastric, intestinal, and hepatic stimulant ; 
nervous stimulant ; diuretic, double expectorant, and diaphoretic 
(hence called an ** alterative**}. Liquor Ammonii Acetatis^ diaj>ho- 
retie and diuretic (febrifuge), and nervous stimulant. Liquor 
Ammonii Citraiist diuretic and diaphoretic. Ammonia 

ArofnaHcf^f agreeable and powerful carminative, antacid, and 
general stimulant. Ammotni F^oopAas, direct cholagogue, 
]^8sibl}r an alkaliser of the blood, a nervine stimulant, ^ipiriina 
Ammonia Faiidua, (See Aaafatida.) Ammonii Fensona. (See 
Fmzoinmn.) Ammonii Fromldum. (See Bronmm.) 

LITHIUM. Lithium. L. 7. 

This metal is obtained from several minerals, such 
as Petolite and Lepidolite; and traces of it occur 
in certain mineral waters, e.jr/. Baden>Baden, Carls- 
bad| and Vais. Only two of its salts are official. 

liithii Carbonas.— Carbonate of Lithium. LjCOs. 

Source . — Made by the action of Carbonate of Ammonium on 
Chloride of Lithium, obtained from minerals. 

CAaractera . — A white jpowder, or minute crystalline grains ; 
alkaline. Alumina, detected by lime- 

water; dofloiency of Lithia, detected by weight of residue. 
Solubility^ 1 in 150 of water; insoluble in alcohol. 

JFoae . — 3 to 6 gr., in 3 or 4 oz. of aerated water. 

Preparation. 

Ij;auoK Lithi;® Effervkbcens. — E ffervescing Solu- 
tion of lithia. . Lithia Water. Hade like Potash Water. 
10 gr. to 1 pint. Poae^ 5 to 10 fl.oz. 

From Lithii Carboma ia made : * 

Llthii dtana.— Citrate of Lithium. LsC«Hg 07 , 
411^0. 

Souree . — Made by dissolving Carbonato of Lithium 
ii^ a solution of Citric Add,, evaporating, and crystal- 
lid^ 3LaCO, 4- SiHsOAO? 4- 8H«0 

IB— *8 
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Characters , — A white crystalline salt. Solubilityy 
1 in 24 of water. Dose^ 6. to 10 gr. 

OSN^AAL chemical niARACTERS OF LITHIUM SALTS. 

They impart a rich crimson colour to flame ; give a white 
precipitate with Naj2C03 after long standing ; and the HydratOi 
Garbonat* , and Phosphate are only slightly solublo in water. 


ACTION AND USES. 

1 . IMMEDUTE LOCAL ACTION. 

Externally. — ^Ijithia may be used as a fomentation in gout. 

Internally. — Lithium h^ doubtless an antadd action on 
the alimentary canal, very similar to that of Potassium. The 
(‘arbonate is apt to cause indigestion unless given in very weak 
solutions. 

2 . ACTION ON THE BLOOD, AND ITS USES. 

Lithium quickly enters the blood, and l)ehaves there much 
like Potassium, increasiiig its alkalinity, and combiniDg with 
urio acid, for which it has a powerful affinity. It is exten- 
sively used in gout, to hold this substance in solution, and thus 
to prevent acute attacks by fresh deposit in the tissues. 

3 . SPECIFIC ACTION AND P8£S« 

In this respect also Lithium closely resembles Potassium, 
being a cardiac and nervo-muscular depreasant if given in 
large doses or for a len^h of time. It may possibly dissolve 
g^uty deposits (urates) in joints. 

4 . BSMOTE LOCAL ACTION AND USES. 

Lithium is rapidly excreted by the kidneys, and probably 
by the mucous membranes. It is a powerful dtimtlo, and 
whilst increasing volume of water, diminlahes Its SMidity* 
and holds in solution even an excess of uric acid. For this 
i-easoi^ also, it is a valuable remedy in gout, as it hastens the 
excretion of the products which it dissolves in the blood , and 
in acid lithiasis or gravel, where it, prevents the deposit df 
salts in the kidney and urinary passages. 

Both salts of Xithinm may be used, the in^rtant ^^er- 
,ei^ Mweem them^beiiig with vespect ^ ^eir sahmility, 
TOioh is very marked. 
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CALCIUM. Calcium. Ca. 40. 

There are four great sources of the official salts 
and preparations of Calcium, namely, (1) Chalk, (2) 
Marble, (3) Native Sulphate, and (4) Bone-ash. 

Crcta* — Chalk. Native friable Carbonate of Calcium. 
From Creta are made : 

a, Creta Pr»parata.— Prepared Chalk. CaCOj 
(nearly pure). 

Source . — Made from Chalk by elutriation and drying. 
Character B . — A white amorphous powder, in small 
cones, insoluble in water; incompatible with all acids 
and sulphates. Dobc^ 10 to 60 gr. 

PrepaiHitioHe. 

a. Uietura Cretse. — Chalk Mixture. Pre* 
pared Chalk, 1 ; Gum Acacia, 1 ; Syrup, 2 ; Cinna- 
mon Water, 30. Dose, 1 to 2 d.oz. 

# B. PiilvlB Cretce Aromatloue. — Aromatic 
Powder pf Chalk. Prepared Chalk, 11 ; Cinnamon, 
4 ; Nutn^, 3 ; Saffron, 3 ; CloveSy 1*1 ; Cardamom 
Seeds, 1 ; lugar, 25. Doee^ 10 to 60 gr. 

From Fuhie CreUe Aromatiem is •made; 

PuLvis Cret.® Aromaticus cum Opio. — 
Aromatic Powder of Chalk and Opium. Aro- 
matic Chalk Powder, 39 ; Opium, 1. Dosc^ 10 
to 40 gr. 

7 . Hydrarovkuk cum CretA. — See Hydrar^ 
gyrum, 

5. , iCalx. — Lime. CaO (with some impurities). 

— Calcining Chalk. CaCOg = CaO CO«. 
Charaetcf's . — Compact whitish masses, which readily 
absorb water, crack, evolve great heat, and fall into 
powder (slaking}. • 

From Calx is made : 

Galdi Hydras, — Hydrate of Calcium. Slaked 
Lime. Ga( HO), (with some impurities) . 

by slaking Lime with Distilled 
Water. CaO 4-HaO=ii:Ca(HO); 
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Characters , — A^ite powder, strongly alkaline; 
more soluble in eotd water (1 in 900), and with 
suj^r (1 in 60). Inecmpatihle with vegetable and 
mineral acids, alkaline and metallic salts, and 
tartar emetic. 

From Cakii Hydras are made: 

i. Liquor CaiciB. — Solution of Lime. Lime- 
Water. Jllade by shaking up Slaked Lime 
(previously washt^ in water, to free it from 
chlorideB) in Distilled Water, and decanting. 

gr. oi Lime in 1 tl.o^s. Dose, ^ to 4 il.oz. 

Freparations, 

Linimektum Cai.cis. — Solution of 
Lime and Olivo Oil, oqmil parts mixed. 

Liquor Caleie is also used in preparing: 

Lotio Hydrargyri Flava, Lotio Hy- 
drargyri Kigra, and Argenti Oxidum. 

ii. Liquor Caldi SaocharataB.-^Saccba- 
rated Solution of Lime. Made by aigesting 
Slaked Lime and Sugar in Water ; and decant- 
ing. 711 grains of li(nt|^ in 1 fl.oz. Dose, Id 
to 60 min. 

ili. Calx Chloriuata. See Chlarum, 
page 120. 

iv. Galdi HypopbOBphiB.— SeoP^e^^ort/^, 
page 104. 

Galeii ddoridum."— Chloride of Calcium. CaCL, 

2HaO- 

Made by neutralising Hj^ochloiic Acid 
with Chalk, adding a little Solution of Chlorinated Lime 
and Slaked lime, tp remote iron ; filtedii^; and eyi^o- 
rating to dryness, OaCOs4-2HClsffiCaCla-fCOa + BLO. 

White, very deliquescent masses, with 
, bitter acrid taste. SolubiUty, 1 in 2 of water. Impuri-* 
to.— Carbonates ; salts of aluminium and ; hypochlo- 

mtes, detected by evolving Cl withMCl. Dew, 3 to 10 gr. 

du^, 1 ; Water, 6. Jtos, lb to 50 
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Caloii Ohlondum is used to mike : 

0. Calcii Carbona« Prndpitata.— Precipitated 
Carbonate of Calcium. Precipitated Chalk. CkC'( >3, 
Source . — Made by mixing boiling solutions 
of Chloride of Calcium and Carbonate of Soclium ; 
and washing and drying the precipitate. CaCla + 
NaaCOa = CaCOj -f 2Na01. 

Characters . — A white crystalline powder, in- 
soluble in water. Imjmritivs. — Chlorides, alumina, 
and iron. Dose^ 10 to 60 gr. 

Cedcii Carhonas Fraecipitata is contained in : Tx*o- 
chisci Bismuthi (4 gr. in each). 

d. marmoi* Album*-- White Marble. CaCOs. 

Characters. — Har$, white, ciystalline masses. Used in pro- 
ducing Carbonic Acid Cas. 

S* Calcii Sulphas* — Sulphate of (Calcium. Plaster 
of Paris.” Native 8uli>hate of Calcium (CaS04,2H20) rendered 
nearly anhydrous by heat. 

Oakii Sulphas is used to make: 

GaB^Sulpburata.— See Sulphur, page 184. 

A* Calcii pjiosphas* — Phosphate of Calcium. 
LV2PO4. 

Source . — ^Made by (1) dissolving Bone-asli in Hydrochloric 
Acid and Water ; (2) adding Water and Solution of Ammo- 
nia to alkalinity; and warixing and drying the precipitate. 
(1) Ca«2P04-f 4HCl=:CaH42P04-f 2CaCla ; (2) CaH42P04-i- 
2CaCli, + 4NH4H0=Caa2P04 -f 4NH4CI -f 4H2O. 

Characters . — A light white amorphous powder, insoluble 
in water. Dose, 10 to 20 gr. 

Calcii Fhosphas is contained in JHilvis Antimonialis. 

OBNBKAIi CHEMICAL CUABACTEHS 0? CALCIUM BALTS, 

Calcium g^ves a red colour to flame. Solutions of Calcium 
salts give a it^hite precipitate with Ammonium Oxalate, in- 
solubld in Acotio Acid ; not with Sulphide of A m m on ium. 


ACTION ANB USES. 

1. IHMXniATB LOCAL ACTION AND USES. 

JSseternallft.^^lAim in thoimi of the Hydrate is oanstle, 
like iho alkalies, but its action Is mmre looaljs^i so that it may 
bo combined with Fused Potash to ionn a convenient caustic, 
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Pututtsa cum Calve ^ Vienna Pa^ite, for ordinary use. Dusted on 
the skin as Chalk, or applied as Lime-Water, it is astringent 
and desiccatiro (drying), and is used to promote the healing of 
bums, eczema, and ulcers. The Linimontum Calcis is a v^u- 
ablo application to burns, and in extonsivo eczema. 

Internally, the local effect of lime is antacid, like the alka- 
lies and Magnesia, combined with an astringency peculiar to 
itself. In the mouth. Chalk is used as an antocid and physical 
dentifrice. Admitted into the stomach and intestines, as Lime- 
Water or the Carbonate, Lime (1) unites with the free aeida of 
the contents. Limo-water prevents the gastric juice from 
curdling milk in large lumps, and is extensively given to arti- 
ficially-roared infants, the Liquor Calcis Saccharatus being an 
excellent form when dilution of the food is injurious. Lime is 
a valuable antidote for poisoning by the mineral acids, oxalic 
acid, and chloride of zinc, and one which is always available in 
the form of wall-plaster ; it must be freely given. Acid dys- 
pepsia, with heart-burn, may sometimes be relieved by Lime- 
Water or the Bismuth Lozenge, given after iood. (2) On the 
glands of the stomach the action of Lime appears to be de- 
pressant, and it is, therefore, not suited for administratiq^i 
before meals. Lime-water is, indeed, a general ga^Mc seda- 
tive of some value, arresting some kin& of vomiting, espe- 
cially in the acid dyspepsia of infants, and in pregnancy. 

The Calcium salts can be traced along the whole length of 
the canal, and most of their bulk is finally expelled unabsorbed. 
Their astringent action in diarrhoea may be in part due to 
their antacid property ; in part referable to on obscure sedative 
effect on the intestinal glands (f and vessels), which diminishes 
the excretion of ;water in the bowel ; and in part physical. 
Lime and Chalk thus come to be two of our most valuable 
drugs in diarrhoea, either alone or with Aromatics, Qpiitm, or 
vegetable astringents, as in the official preparations. 

Lime-water is also employed locally as an enema for killing 
the thread-worm, and as a vaginal injection in leucorrhoea. 

2. Adtiox OK TUB BLOOP, AKD ITS USES, 

Lime enters the circulation in very small, quantities only, 
and appears in the plasma as the phosphate. It probably 
somewnat increases the alkalinity of the blood, whence part of 
the value of the Calcareous Waters of Bath and other spas, in 

and rheumatism. 

3, SB^CIFIC ACTXOK AKD USES. 

The important part played by Calcium as a e^l^tuent of 
bones has suggestea its use as a spocifio remeay in rickets, 
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fractureB, and other lesions of these structui’os ; and tho Phos- 
phate and Lime-Water are extensively used for tho two former 
conditions. Tho Phosphate and tho Chloride have been recom- 
mended in scrofulous diseases of glands and phthisis, to pro- 
mote absorption, or possibly induce calcification; and appa- 
rently with some reason. Some of tho calcareous mineral 
waters appear to be of service in this respect. 

4. REMOTE LOCAL ACTIOW AND USES. 

The CToater part of Calcium or its salts being expelled by 
the bowed, little remains to be excreted by the kidneys. Au 
alkttlising eft'ect on the urine can scarcely bo appreciated, but 
they are certainly diuretic in the form of tho waters of Path 
and Wildungcn, which are ordered in gout and gravel. 

6. ACTION AND USES OF THE DIFFERENT SALTS OF CALCIUM. 

Creta in its various forms and combinations, Calcii Carhouas 
Jhraeipitata^ Liquor CalciSy and Liquor Calcia Saccharatns^ 
possess the general actions and uses of Lime. Calcii Ckloridwu 
has boon highly recommended as a specific in scrofulous enlarge- 
mont of glands ; and is used in testing. Calcii Fhosphas is a 
specific in bone diseases and scrofula. Calx Chlorimta and its 
dori votes are media for supplying chlorine, and used ac’cord- 
ingly. (See page 121.) Calcii Rypopkosphu is employed as a 
specific in tuberculosis and other wasting diseases (page 106). 
In the remaining preparations the action of the Lime or Chalk 
is comparatively insignificant, as in the three |>reparations of 
Mercury of which Siey are ingredients, and in Antimonial 
Powder. Calcii Sulphas is used for surgical and pharmaceuti- 
cal purposes. Calx Sulphurata is used in suppuration, in 
boils, and m scrofulous sores (page 136). 

MAGNESIUM. Magnesium. Mg. 24. 

All tlie official salts and preparations of Magnesium 
are derived directly or indirectly from the Sulphate : 

MLaffneali Sulnhas. — Sulphfite of Magnesium. 
Epsom Salt. MgS04,7H80. 

Smree . — ^Made from Magnesian Limestone (dolomite), by 
solution in Sulphuric Acid, and purification. 

—Minute colourless rhombic prisms, with a 
^tter taste. Solubility^ 10 in 13 of cold water. Incompatibh 
with alkaline carbonates, lime-water, acetate of lead, and 
nitrate of silver. ImpurUin. — ^Lime, iron, and general impu- 
rities* IkHi 60 gr. to I os. , 
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a, librSMA Maosesii Si/LPHAT 1». — lox, to 15 fl.oz. of 
Mucilage of Starch, with 1 jflLoz. of Olivo Oil. 

h, Mistuha Sevnas Composita. — 1 oz. in 6 fl.oz. 
See Senna, page 261. 

Eycwi Mafftiesii Sulphas are nmde : 

c, Magnesii Carbena 4 si Pondero&a. — Heavy Carbo- 
nate of Magnesium. {MgC08)3,Mg(H0)ji,4H20. 

Made by mixing strong boiling solutions of 
Sulphate of ]\£agi>osium and Carbonate of Sodium, ew- 
porating, purifying, and drying. 4MgS04 -h iNagCOs -f 
HaO = 3(MgCb3),Mg(HO)a -f 4Na2S04 -f COj. 

Characters. — white granular powder, compara- 
tively insoluble in water. Ineompaiihte with acids. 
Impurities. — Lime, Sulphates. Dose, 10 to 60 gr. 

Preparations. 

a. Liauott jVIagnesii CAiutoNATis. — ‘‘Fluid 
Magnesia.” The Carbonate in solution. 

Souree . — lilade by passing an excess of Carbonic 
.Void gas under pressure of three atmospheres 
«» through Carbonate of Magnesium (freshly prepared 
from MgS04 and Naj^O;}) and Water. 

Characters,— A clear effervescing fluid. Con- 
tains nearly 10 gr. of the Carbonate in 1 fl.oz. 
Dose^ 1 to 2 fl.oz. 

iB. Liquor Maonxsii CiTnATis. Solution of 
Citrate of Magnesium, Mg32CgH8^7,l4H20. 

Source. — To a solution of Carbonate of Magne- 
sium, Citric Acid, and Syrup of Lemons in a strong 
bottle, add Bicarbonate of Potassium ; wire down, 
and s^ke. 

Characters.— dear effervescing fluid. Dose, 
lto2fl.oz. 

7. TVochisci Bismuthi.— -2^ gr. in each. 

Fr&m Magnesii Carhoms Pm^dcrCsa is made : 

ItftgBAsia Pdad«rcm.*^Heavy Magnesia. 

" , -Made by heating the Heavy Carbo- 

nate in a i^ucible to ilm 0<L. 

^ white powte, eo#pata« 

* , lively hu^able in water (I in 
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water, 1 in #36,000' hot water). Licoinpatibh 
with acids. Itapuntm. — Those of the Carbo- 
nate. Dose, 10 to 60 gr. 

d, Magnesii Carhonas LovIb. — Light Carbonate of 
^Magnesium. ( MgC 03 ) 3 Mg(H 0 ) 2 , ^HgO. 

Source. — Made like Magnesii Carhonas Fonderosa, 
but with ro/cf dilute solutions; boiling for 15 minutes; 
washing and drying. 

Characters. — A very light white powder, proving 
microscopically to be partly amoiphous, with prismatic 
crystals. Soluble in 2,493 parts of cold water ; in 9,000 
parts of hot winter. 3J times the bulk of the Heavy 
Carbonate. Dose, 10 to 60 gr. ^ 

Magmsii Carhonas Levis mcd in preparing Vapor 
Olei Pini Sylvestiis. 

Jt'rom Magnesii Carhonas Leris i« made: 

Magneeia laevis. — Light Magnesia. ]MgO. 
Source , — Made by heating Light Carbonate of 
Magnesium in a ci*ucible to expel the COo. 

Characters. — A white, very light powder, 3J 
* times the bulk of Heavy Magnesia; Gf>aringly 
soluble in water. Dose, 10 to 60 gr. 

Magnesia Levis or Fonderosa is contained in 
Pulvis !l^ei Compositus (6 parts In 9). 

UliNBllAL CHEMICAL CHABACTEMS OF MAGNESIUM SALTS. 

Tho soluble salts of Magnesium give a white precipitate 
with Ammonia and Sodium Phospliate. 


ACTION^ AND USES. 

1 . ZKMEDUTE LOCAL ACTION AND USES. 

.'ExtmmUg, Magnesium has no action, and is not used. 

Internathj, Magnesium is a valuable means of decomposing 
the contents of tho stomach and intestines under various cir- 
cumstances : ^ 

CL) The Oxide and Oarbonates form comparatively in- 
solubie or innocuous compounds with the mineral acid^ oxalic 
acid^ and mercuric, arsenical, and cupric salts; in largo 
quantities they prevent the absorption of ^kaloids by render- 
ing tlm oontentabf the stomach amHnet whilst the Sulphate 
precipitfates insoluble snlphates of lead and baHum. Magnesia 
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or its salts may therefore be employed as antidotes in cases of 
poisoning by any of these substances, the Oxide being preferred 
to the Carbonate, so as to prevent the evolution of carbonic 
acid, and care bcin^ taken to give it very freely. 

(2) By a similar xjroocss of decomposition. Magnesia 
neiitraliseB normal or excessive acidity in the stomach and 
bowels, and is itself converted into the chloride, lacbite, and 
bicarbonate, this reaction removing irritant acid, and forming 
salts of Magnesium which have a stimulant or purgative action 
on the intestine. Tlie Carbonate >uclds carbonic acid, which 
exerts its specific action on the stomach. Both substances are 
therefore employed as local alkaline remedies in acidity of the 
stomach (heart-bum, pyrosis, etc), given with Sal- Volatile, 
between meals, when a f tirthcr laxative effect is desired. 

The chloride, bicarbonate, or lactate formed in the sto- 
mach, 'or the Sulphate of Magnesium directly given, having 
reached the intestine, are very slowly absorbed, and if in 
sufficient quantity, pri^uco very marked local effects as saline 
purgatives, the Sulphate being hydragoguo in its action, with 
little stimulation of the muscuUr coat. The result is the free 
evacuation of a quantity of water by the bowel, and with it 
almost the whole of the Magnesium. Sulphate of Magnesium 
fEpsom Salt) is our most common saline |)urgativd, in the 
zorm of Mistura Sennee Composita; of a simple solution in 
Acid Infusion of Hoses, with some carminative ; and of several 
of the popular aperient waters, such as Friodrichshall, PfiUna, 
Hunyadi J^nos, of all of which it is an important constituent. 
Sulphate of Magnesium is a mild, painless, non-nauseating 
purgative, less rapid in its action than the Sodium salt ; and 
may he used to complete the effect of purgative pills in poi^l 
congestion, in chronic constipation as an habitual laxative 
combined with other salts in the above-named, waters, and in 
feverish attacks with loaded bowds. It is also given as the 
Enema. 

Maraeaia and the Carbonates, when used as purgatives, 
are chiefly given to children in diarrhea with foul acid stools, 
very frequently as Pulvis Rhei €k>mpositus (Gregory’s Powder). 

In small doses neither salt has any piurgative diction on 
the bowel, but enters the blood. 

2 . ACTION ON TliB BJA>ODf AND ITS USES. 

<• Entering the circulation as the chloride or lactate, Majfjno- 
ria inermes the alkalinity of the plaama, of which it is a 
n^mal constituent, and helps to hold in solution any acid 
which may be in ejeess. , It wJH therefore be useftd hs, chronic 
gout and rheumatism, to assist iho more powerM wOfcaHsers of 
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the hlood with which it is combinod in. the waters of Ems, 
Baden-Baden, Aix-les- Bains, Carlsbad, etc. 

3 . Sl'ECIPIC ACTION. 

Magnesia taken medicinally does not exert any appre- 
ciable eScct upon the tissues or nutrition generally. Although 
an important constituent of bone, it cannot bo said to be of 
any value in rickets or other diseases in which the osseous 
tissue is deficient in solid matter. 

4 . KEMOTB LOCAL ACTION AND USES. 

When Magnesia does not purge, it is excreted chiefly by 
the kidneys, rendering the urine more abundant and less acid, 
and dissolving uric acid. Its diuretic ofiect contributes to the 
value of Magnesia waters in gout and gravel. 

BARIUM. Barium. Ba. 137. 

This metal is introduced into the Appendix of the 
Pharmacoj^ia for testing purposes only, but may also 

be given medicinally. 

* 

Chloride of Barium. BaCl 2 , 2 H 30 . 

Characters, — Colouiless translucent tables. iW, J to 2 gr. 

SoLVTioN OF Chloride of Barium, 1 in 10 . 

GENERAL CHEMICAL CHARACTERS OF BARIUM SALTS. 

Salts of Barium give an insoluble white precipitate with 
Sulphuric Acid, or any sulphate. 


ACTION AND USES. 

. In the lower animals the Salts of Barium greatly disturb 
the blood preeaure, first increasing it apparently through the 
heart, which is arrested in systole, and greatly lowering it before 
death. The Chloride has accordingly been recommended in 
aneurysm. In animals, Barium also atfocts the central nervous 
system, and through it the muscles* of the bowels, bladder, 
vessels, and limbs, causing purgation, urination, spasms, and 
,<^vulsions ending in pamlysis. The empirical use formerly 
iilade of the metal in chmnic nervous diseases and in glandular 
enlargements may possibly he explained by these effects. 
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CERIUM. Cisaiu^. Ce. i)2. 

Only one sdt of this metal is ofiicial. 

Cerii Cicalas*— Oxalate of Cerium. CoOo 04 , 3 H 20 . 
JS<H(rce . — lilado by precipitating a solution of Oxalate of 
Ammonium with a soluble salt of Cerium. 

Characters . — A white granular powder ; insoluble in water. 
Impurities. — Alumina ; detected by its solution in potash giving 
jirecipitate with NII 4 CI. Other oxalates of lanthanum and 
didymium), the ash of which effervesces with boiling HCl. 

Dose . — 1 to 2 gr., or tnore. 


ACTIOX AND USES. 

Nothing is definitely known about the physiological action 
of Cerium. It is given with benefit in Tomiting, acid dyspepsia, 
and heart-burn, especially when they occur in pregnancy ; and 
has been credited with good effects in chronic nervous diseases, 
such as ex)ilepsy and chorea. 


aRoxrp 11. 

THE METAL 8. 

The metallic elements officially I'ecoguiseil fall 
naturally into several Sub-Groups, according to their 
action and uses ; 1. Ploipbum, Argentum, Zincum, 
Cuprum, and Aluminium. % Ferrum and Manga- 
nesium. 3, Hydrargyrum. 4. Phosphorus, Arseni- 
um, Antimonium, and Bismuthum. Phosphorus, 
although a non-metallic element, is included here, be- 
cause very closely allied pharmacologically with Anti- 
mony and Arsenic. . , 


Sub-GkoCP 1. 

PlUMB^FH, AbOBNI^UM, ZurCUM, CuFEUU, AOJMINXUlt 
PLUMBUM. Lead. Pb. 207. 

There are three offidal sources of the eal^ imd 
preparatious of IjsIkA oou^dned in tlie PharfUaitopoBia, 
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namely ; (1) the Oxide, (2) the Carbonate, and (3) the 
Nitrate. 

1* Plumbl OxIdUin* — Oxide of Lead. Lithargre. 
PbO. 

Source, — ^Mado by roasting lead in a current of air, Pb + 0 
= PbO. 

Ckaractere, — Heavy scales of a pale brick red colour. 
Soluble in nitric and acetic acids ; insoluble in water. Impure 
ties, — Copper, iion, and carbonates. 

Prrparaliom, 

Emplastrum Pli-mm. — L ead Plaster; Ijoad Soap; 
Oleate of Lead. 1 of Oxide boiled in 2 of Olive Oil and 
1 of Water. 3PbO -f SHaO + 2(C.jH63C,8H3302), (Oleate 
of Glyceryl in Olivo CHI) =r 3 (Pb 2 CjoH 330 a), Oleate of 
Load -f 2(C3H53H0), Glycerine. 

Plumin Oxidum or its Emplastrum is also contained 
in Emxdastra Ferri, Galbani, Hydrargyri, Plumbi lodidi, 
Kosin(l^, and Saponis. 

Frotn PUimhi Oxidum is made : 

Plumbi Aoetas. — Aoetfito of Lead. Sugar of 
L^.” Pb(C5jHA)*.3H30. 

Sotirce, — Made by heating Oxide of Lead in 
Acetic Acid and Water, and crystallising. PbO -f 
2HC3lIsOa + 2HaO =. Pb(C3H80s).,3H30. 

White qjongy-looking masses of inter- 
laced acicular crystals, slfghtly efflorescent, having an 
acetous odour and a sweet astringent taste. SoluHlittf, 
10 in 25 of water,' yielding a slightly acid solution. 
Incampatilks , — Hard water, mineral acids and salts, vege- 
table acids, alkalies, lime-water, iodide of potasdum, all 
vegetable aidaringents, preparatLons of opium, albuminous 
liquids, Carbonate, detected by turbidity of 

aqueous solution. Ihse, 1 to 4 gr. 

Pr^ratiofts, 

a, PzLULA Plumbi cviT Opiq. — Acetate of 
Lead, 6 ; Opium, 1 ; Confection of Boses, 1. 1 of 

Opium m 8. Dm^ 3 to 6 gr* 

,5. SuPPOsxTonzA Plumbi Composita*— -Acetate 
of 38 ; Opium, lS2f Oil ofcTheobroma, 132; in 
12 supi^tbriel. 1 gr» of Ofdiim in each. 
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Ungitbntum Plumiji Acetatis.— 12 j?r. 

1 OK. of Benzouted Lard.- 

• From Phmhi Aeetas are made : 

a. Liquor Xlumbi Subaoetatis.— “ Goulard 
Extract.” PboO(C2H30j,)2 dissolved in water. 

Source, — ^l^Iado by boiling Acetate of Lead, 
6, and Oxide of tiead, 3J, in Water, 20 ; and 
filtering. PbO -f Pb2C2H309= Pb20(CaH302)a. 

Characters, — ^A dense, clear, colourless liquid, 
with a sweet astringent teste and alkaline reac- 
tion. Sp. gr. 1*275. Contains 24 per cent, of 
Subacotate of Load. ♦ 

Prepamiion. 

LlQTTOli PlUMBI SuBACETATlS DlLUTUS. 

Goulard Water.” Solution of Subacetate 
of Lead, 1 ; Rectified Spirit, 1 ; Water, 7B. 

/8. Glycoxiuum Plumbi SubaeeiatiB. 

Source, — Made by boiling together Acetate 
of Lead, 5 ; Oxide of Lead, ; Glycerine, 20 ; 
and Water, 12. 

Preparation, 

Unoi^entum Gltcebini Plumbi Sub- 
ACETATis.«^}, molted with 18 of Soft, and 
6 of Hard, Paraffin. 

9« Plumbi Carbanas.^ Carbonate of Lead. ** White 
Lead.” A mixture of Carbonate and Hydrate. 2(PbC03),Pb2H0. 

Source, — ^Mado by exposing Lead to the vapour of Acetic 
Acid, and at the same time to air loaded with Carbonic Acid 
Gii from spent ten. 6Pb -f 6HCaH.0« 4- 30- (air) 4- 2C02=: 
2(PbC03),Pb2H0 + 2HaO + 3{Pb208H808) (residual aoetete, 
which a^in becomes oxydised^ the process Doing continuous). 

€haraeUirt,-^K soft, heavy, white pow(^. Insoluble in 
water; soluble in diluted acetic acid, /irajsumy.— Lime. 


Pr^aration. 

XJkovebtum Plumbi Caubonatzb.— 1 to 7 of Simple 
Ointinuit. 



^ Co^rief^ crysteto, of e^seiUh 

sBtrmgent teste; Muble in>uter and in i 
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‘ Fmn FlnmU Miras is made : 

Pluinbi lodiduoL— 'Iodide of Lead. Pblj. 

Source , — Made by mixing solutions of Nitrate of 
Lead and Iodide of Potassium ; washing and drying the 
precipitate. Pb(N03)2 + 2KI = Pbl2 + 2KN08. 

Characters. — A bright yellow powder or dystalline 
scales; tasteless; odoui^ss; readily soluble in boiling 
water^ falling out as brilliant crystalline scales when the 
solution cools. 

Pr^araiions. 

a. Emplastrum Flumbi Iodidi. — 1 in 10 with 
Load Plaster and Besin. 

b , Unguentum Plumbi Iodidi. — 1 to 7 of 
Simple Ointment. 

GENERAL CHEMICAL CHARACTERS OF PLUMBIC SALTS. 

Salts of Lead give a black precipitate with H2S ; a white 
precipitate with Alkaline Carbonates, and also with Diluted 
H2SO4 ; and a yeUow precipitate with KI. 


ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION AND VHES. 

MxiernaUy , — Lead salts act readily upoi» wounds, ulcers, 
and exposed mucous membranes : (1) precipitating the albumi- 
nous fluids which cover their surfaco, or are flowing from them 
as a discharge : (2) coagulating the protoplasm of the young 
cells of the superfleial layers ; (3) actively contracting the small 
arteries and veins of the ^rt, thus diminishing or even 
arresting the circulation within them, and preventing the 
escajpe of the plasma and blood cells through their walls; 
whilst (4) the neilves are probably al’o depressed. These 
effects are called, as a whole, aatriagant, antiphlogistic, and 
sedative. The Solutions of the Subacetate are much employed 
as applications to ulcers, as injections for chronic inflamma-> 
tory oiBcharges from the vagina, urethra, car, etc. ; or the Car- 
bonate may be dusted upon ulcers, or usi^ as Ointment. The 
^Strong Solution of the Subacetate is a powerful irritant, causing 
and reaction, and is rarelv used undiluted. The Nitrate 
issttnolant or even caustic, ana is applied to syphilitic onychia 
and chapped nipples. The Iodide, in the form of the Ungu- 
entam, may be tubbed into enlar^ joints, glandular swel- 
lings and nodes, to produce its absorbent effect, which is chiefly 
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referable to the Iodine. \STion applied as an ointment, Load 
may certainly enter the circulation, probably in consequence of 
decomposition ; and the specific effects of the metal presently to 
bo described may arise m this way. By the unbroken skin 
Load is said not to bo absorbed ; yet the Subaceiate is of un- 
que8tionM>le value in the treatment of contusions and supor- 
fichd inflammations, such as erysipelas, probably fi'om its 
astringent action on the blooilnvossels. In tho same form, or 
as the Ointment of the Subaceiate, it zelioves itchmg. 

Internally. — Tho local action of Lead is first appreciated in 
the mouth as a peculiar astringent taste, with a sharp sweet-* 
ness in the case of the Acetate. On'the mucous membrane of 
tho throat it acts in the manner already described: coagulating 
the mucus, producing an astringent effect on the cells and 
vessels of the part, and causing a sensation of dryness. If 
inflammation be present it is rapidly controlled ; and tho Sub- 
acetate, either painted on in the form of the strong Solution, or 
as a ^rglo formed of the Diluted Solution, is an efficacious 
remedy for tonsillitis. 

Tne local action of Lead is oontinued in the stomach and 
int^tine : it diminishes the secretions, contracts the vessels, 
and* arrests or retards the peristaltic movements ; whilst it is 
itself converted into an albuminate by the fluids which it en- 
counters. The Acetate is accordingly given, with or without 
Opium, to arrest hmmatemesis ; audit isonoof the most certain 
dru^ in tho ti^atment of obstinate diorrheea, especially if 
ulceration be present and hsamoirhage threatening, as in 
typhoid fever (where it may be advuntageously combined with 
Opium), and in tuberculosis of the bowels. 

2. ACTION IN THB BLOOD. 

Lead quickly enters tho blood as albuminate, but passes 
very rapidly through it, and cannot be found in it even after 
large doses.. If Load be given for some time, tho blood becomes 
more watery, and the Ted corpuscles fewer in niiml)er. 

3. aristnFio action, . 

All the, tissues t^dee up Lead freely from the blood* nxA 
retain jit hbstinatdy w albuminate. The c^twd nervous 
sysmt^ ls an Inmortimt of its deposit, whih^ it is even 
mom Abundant in. the hi%em ^ ^ ftier^Kinnels of its 

m tbe Sluggishness, of their m 

a S(fti np hnoAtn M 

^ese are tatKulpgimi, 1 ^ 

bnefly said to .tiilre tlm form of dytqmpsia, oonstiiMm^., and 
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colic ; a full, tense, and infteqoent pulse, increased cardiac 
action ; disturbances of the urinary How ; neuralgic pains ; 
tremors, followed by paralysis, of the muscles, chiefly affecting 
the extensors of the wrist ; and finally anssmia, diropsy, and 
emaciation. 

These symptoms and the results obtained by experiments 
on animals have been variously interpreted. Some authorities 
refer them to an irritant action of Load on the involuntary 
muscular fibre of the stomach, bowels, and blood-vessels, similar 
to its astringent local effects, whence muscular contractions, 
painful spasms, narrowing of the vessels, and finally paralysis 
and other phenoihena of exhaustion. Other pharmacologists 
contend tliat Lead acts primarily on the central nervous 
system and nerves, and only secondarily on the muscles, vessels, 
etc. Its remarkable effect in raising the blood pressure has 
been referred to irritation of the splanchnics, and conspqueiit 
narrowiuff of the abdominal vessels; that is, to incriksed 
peripheral resistance! The increas^ blood pressure is the 
cause of the infrequent powerful cardiac action, and to some 
extent of the urinaiy disturbances. 

4 . BPEOmC USES. 

The specific action of Lead is turned to important uses. 
It is a powerful hmmostatio, used in bleeding from the stomach 
and bowel, as we have said, and also from the lungs, Opium 
beii^ advantageously combined with it to ensure mental und 
bodily test, as the Compound PiU or Suppository, or as Acetate 
of Lmd, Acetate of Morphine, and Acetic Acid. Its use in 
diarrhoea is also partly referable to its specific action. 

5 . BEKOTB LOCAL ACTION AND USES. 

lioad is slowly excreted in the bile, urine, sweat, and milk. 
In the bowel, the portion that has been excreted by the livei* is 
reabsorbed, is again excreted, and finally escapes in the feaces, 
as the block sulphide. In passing throimh the kidneys, Lead 
diminishes the excretion of uric acid. It is used as a hmmo^ 
static in renal haemorrhage; more rarely in bronohorrhoea 

in profuse sweating. 

0 . ACTION AND USES Of THE DIFmSNT SALTS Of LEAD. 

The special action and uses of l&eMiffe^ent preparations 
of Xisad are as loUows! The is the only salt given 

IntmrnallY. The ^ ihf are the 

prspmllons of the inetalt and. are used externally ih%tions, 
mjecttcne^ eallyri^ etc., as well as in the form of the Ointment. 
The (heidf is nMMie into ^pkatrftm the basis of almost 

F— g 
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all plasters. The Nitrate is used local stimulant or eschar* 
otic ; and pharmaceutically to obtain the Iodide. The latter 
possesses, as already described, absorptive powers, by virtue 
of the Iodine, an effect which the L^d probably promotes. 
Humbi Carhonaa is applied, in powder or as the Ointment, for 
astringent purposes, to ulcers and inflamed surfaces. 

ARGENTUM. Silvbr. Ag. 108. 

Two salts of Silver are official, the Nitrate and 
the Oxide, as well as the metal itself. 

Argentum Parlflcatnnnu-'Befined Silver. Pure 

Metallic Silver. 

Impuritiee. — Lead and copper. 

From Argentum Fur\ficatum ie made : 

ArgenU Nitras. — ^Nitrate of Silver. Lunar Caustio. 
AgNOs. 

Source. — ^Made hy dissolving Silver, by the aid of 
heat, in diluted Nitric Acid ; eva^jorating ; and c^stallis- 
ing, or pouring the fused salt into moulds. To form 
Toughened Nitrate of Silver, 6 parts of KNO» are added 
to 95 parts of the AgNOg before fusion. Charactere . — 
Colourless, tabular, right rhounbic prisms, or white 
cylindrical rods. ^kthiHty^ 9 in 1 of water \ 1 in 16 of 
spirit. IneompatitiUai^AIksi!^^ and their carbonates, 
chlorides, acids (except nitric and acetic), iodide of 
potassium, solutions of arsenic, and astringent in- 
fusions. Impuritiee. — Other nitrates, detected by evapo- 
ration of filtrate after jnrecipitation with HCl. Loae.-^ 
i to gr. in pill, or with Diluted Nitric Acid. 

From ArgmH Nitraa are made : 

a* Atganti at Fotasali Ultras. —Mitigated 
Caustic. 

(Spare#.— Made by fusing together one part of 
Nitrate of Silver and two of Nitrate of Potassium, 
and pouring the product into moulds. 

White or greyish- white cylindrical 
rods or cones; heely soluble in distill^ water, 
i^^gly in spirit. 

A Axgaatl OxSdiiiB»'--Gxide of Silver. Ag^O. 
v (Sbure#.— Hade by ^feripitating a solution of 

Nitrate oi Mw vmk sjme- Water, and waridhm 

Oa^O + OaSNpg + 
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CharaeterB , — An olive-brown powder; sligbtly 
soluble in water. Ineompatihle with creaeote or 
chlorides, with which it forms an explosive sub- 
stance. Impuritiea . — Metallic silver ; evolving gas 
with nitric acid. Dose, to 2 gr. in pill. 

GENERAL CHEMICAL CHARACTERS OF ARGENTIC SALTS. 

Salts of Silver give a black precipitate with H 2 S ; a white 
curdy precipitate with HCl, blackening on exposure to light. 


ACTION AND USES. 

1 . IMMEDIATE LOCAL ACTION AND ITBES. 

Externally . — In the form of the solid pencil, Nitrate of 
Silver is a cauBtic, causing destruction, with deep staining of 
the superficial lasers, acute pain, inflammation of the deeper 
layers, separation of the part as a slough, and then rapid heal- 
ing. XJnlike Potash, its effects are limited to the area of appli- 
cation. On this account it is the best caustic for ordinary use, 
and may bo employed to destroy the affected part in bites of 
dogs and venomous animals, and in post-mortem wounds, or to 
remove small growths, especially lupus. 

Solutions of the Nitrate, when applied to the broken skin 
or a ^icous membrane, exert much the same action as Lead, 
but uhi greater degree: precipitating the albumins and the 
chlorides of the plasma or discharge ; coagulating the proto- 
plasm of the young cells of the part ; causing active contraction 
of the arteries, veins, and capill^es ; and very rapidly coagu- 
lating the blood both within and without them. Nitrate of 
Silver, or Miti^ted Caustic, is the best of all local anUphlo* 
glstios, eontrollinff the exudation, growth, and vascular dis- 
turbance of Ihe inflammatory vropoBB, It is employed to touch 
callous and weak ulcers, including bed-sores; in diseases of 
the eye, such as ophthalmia and granular lids; and, as an 
injeouon, to wash inflamed aur&.ces, for example, the urethra, 
vagina, os uteri, and bladder. Solid caustic is an excellent 
luEnostotlc in bleedti^ from leech-bites. A weak solution is 
used to harden the skin in threatening bed-sores. 

InUmally.^Jn tiie mouth, Silver* meets with chlorides 
and albuminous fluids, combines with these, and acto on tlm 
surface of the mucous membrane as it does on the skin. It is 
aiiseful remedy in inflammation of Ike tonsils and j^rynx, 
whether applied in the solid form as an antiphlogislio in acute 
cases, or in solution as an* aststngiat in^relaxed, ohronio states. 
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Reaching the stomach, Nitrate of Silver is decomposed hy 
the hydrochloric aci 4 and mucus, and cannot act as an irritant 
upon the mucous membrane unless given in poisonous doses. 
Its use in ulcers of "the stomach must therefore he questioned. 
When given per rectum for ulceration of the bowels it certainly 
possesses more action. 

2 . ACTtOK XS THE BLOOD, SPECIFIC ACTION AND USES, AND 
BEMOTE LOCAL ACTION. 

Silver slowly enters the blood as albuminate, or is absorbed 
as the pure met^ by the lacteals, after the manner of fat. It 
has no obvious effect on the blood. 

Silver becomes locked up, in the metallic form, in all the 
connective tissues of the body, staining exposed parts a dusky 
black-brown, incapable of removal. It probably, therefore, 
remains inert within the body ; but some authorities believe 
that it affects the nervous tissues, and recommend it in epilepsy, 
chorea, and locomotor ataxy, llie permanent unsightly dis- 
coloration of the skin is a serious olnection to its employment. 

Although Silver once admitted to the tissues is not ex- 
creted, a certain amount has been found in the urine ; and a 
proportion always passes through the bowels unabsorbed, 
appearing in the fssoes as sulphide. 

ACTION AND USES OF THE DIFFERENT SALTS OF SZLYEB. 

The Hitrate is almost invariably used both externally and 
internally; but the Nitrate of Silver and Potassium must be 
substituted in diseases of the ejre. The Oxide is less irritant, 
and is chiefly given internally. In the form of pill. 

ZINOUM. ZiBfC. Zn. 65. 

There are two primary purees of the official s^ts 
and preparations of Zinc, ns^ely : (1) the metal ; and 
(2) Oalamine, the native Carbonate. 

!• of Obmmeroe. 

^f»r<!».^Obt9in6d by roasting the native Sulphide or Quit* 
honate, an4 jMnring the resulting oxide with CharooaL 
mish^whito metal. 

^ is made ; ^ 

' J by Ziae, end 
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JFroin Zineum GranuUxtum are wade : 

1. Zinci Chloriduxn. — Chloride of Zinc. ZnCIg. 

by ( 1 ) diseolving: Granulated 
2inc in diluted Hydrochloric Acid, and boil- 
ing ; then adding in succession ( 2 ) Chlorine 
Water, and (3) Carbonate of Zinc, to precipitate 
iron or lead present as itupurities; filtering, eva- 
porating, and pouring into moulds. G) Zn^-f- 
4Ha=2ZnCl2-f 2Ha. (2) 2FeCl2 -f C32= FeoCI«. 
(3) FcjCIa “i" SZnCOo SH^O^^FcoGHO -4*' SZnCij 
-f 3COj. Also PbCla + Cl* + 2 ZnCU 3 = PbO, - 4 - 
2ZnCi9 -f 2COa, 

Characters. — Colourless rods or tablets, very 
deliquescent, and caustic. Solubility/ ^ 10 in 4 of 
water, freely in spirit and ether. /mji^iiri^itfa.-^Sul- 
phates, iron, and calcium. 

2. liiqtiOT Zinoi Ghloridl. 

Source. — Made as above, with partial evapora* 

tion. 

Characters. — Colourless, with sweetish astrin- 
gent taste. Contains 366 gr. in 1 fi.oz. 

3. Zind SulphaJi. — Sulphate of Zinc. ZnSO^, 
7H,0. 

Source. — Made from Zinc and diluted H2t804, 
like the Chloride, with similar precautions, but cu-ys- 
tallising. ( 1 ) Znj + 2 H.SO 4 = 2 ZnS 04 4 - 2 H 2 ; 
andJ2) 2 FeS 04 4- CI 9 + 3:^CO»= 2 ZnS 04 4- ZuCla 
4* Fe^Os 4" 3 CO 2 . 

Characters. — Minute colourless prisms, with a 
metaUie styptic taste. SoMfility^ 10 in 7 of water ; 
insoluble in spirit. Impurities. — Iron, lead, copper, 
arsenic. 

to 3 gr. as a tonic ; 10 to 30 gr. as 

an emetic. 

FWm Zin^ Sulphas are made : 

a. aaaoi OarlMmaa.-— Carbonate of Zinc. 
ZnCOg(Zii2Hc5»,H2p. ^ 

Samee. — Mmo Tby decomposing a solution 
of Sulphate of Zinc with a solution of Car^ 
hemte of Sodium,, boilikig for 16 luinutes; 
nmshing the precipitate with boiHng water^ 
aid drying; 8Zn&3.+ 2HiO 4 3Ha*00» =s 
ZnCQ»{Zn290)^ + 3CO»-f 8NagS04- 
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CharacttrB . — A white, tasteless, inodorous 
powder, insoluble in wAter. An impure carbo- 
nate. Impuritiei* — Sulphates, chlorides, copper. 

Fr<tm Zind Carhoma are made : 

a. Zind Oiidtun. — Oxide of Zinc. 
ZnO. 

Made by heating the Carbo- 
nate. ZnC03(Zn2H0)2,Ha0 = 3ZnO -f 
3HaO rh COj. 

Charaetei^a, — A soft, nearly white, 
tasteless and inodorous powder, insoluble 
in water. Impuritiee , — The ciixbonate; 
efierreecing with acids. Also its impuri- 
ties. Dose^ 2 to 10 gr. 

Preparatim, 

Unocentum ZiNCi. — 1 to 6J of 
Bexuzoated Lard. 

Fr<m Zind Oxidum are made : 

i. Oleatum Zind. — Oleate of 
Zinc. Zn20j.H3sOa. 

5oar<?«,-3dade by heating 1 of 
the Oxide with 9 of Oleic Acid. ZnO 
+ 2 HCmH 8503 =Zn2Cx8Ha808 + H*0. 

Charaetere — A light brown, olea- 
ginous, semisolid substance, having a 
might smell of Oleic Acid. 

Preparaiion. 

TJngventum Zznci Olbatz. — 1, 
with 1 of Soft Paraffin, 

ii Zind Bnlj^ooarbolat. — See 
uieidtm Oardohenm, page 188. 

0 . Zind Aqstam— Acetate ol Zino* 

Zn(C8H80,)s,2H,0. 

Souree, - Made l^dissolviiig Carbonate 
ol Zinc in Acetic Acid and Wato : boiling ; 
ai|id ciwstamsmg. ZnOOs(Zn2HO)«,H«0 
+ eOjH^O, =r8Zn(Ctf[^0l + eH®) + 

^ 0i^ra^srs.->-Thii]4 colour- 

less ciystallme plates, of a pC^y lustre ; 
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with sharp, unpleaBant taste. SoluUlityy 
10 in 2*5 of water. Impurities , — ^Those of 
the Carbonate. Dose,^\ to 2 gr. as a 
tonic ; 10 to 20 gr. as on emetic. 

Zinci Carhgnas is also used in making : 

Zinci Chloridiun and Zinci Sulphas. 

b, Zind Valerianaa.—Yalerianate of Zinc. 

See Valeriana Mhisoma, page 304. 

d. Calamina Prieparata.- Prepared Calamine. 

Source , — ^Native Carbonate of Zinc, calcined, powdered, 
and freed from gritty particles by elutriation. 

Characters, — bu£E powder, almost entirely soluble in 
acids. 

Freparation, 

Unoubntum Calamine. — 1 to 5 of Benzoated Lard. 

OSNEliAL aSEMlCAL CKAKACTERS OF ZINC SALTS. 

Salts of Zinc give a white precipitate with (NH 4 )«S, in- 
soluble in excess ; a white precipitate with Ammonium Carbo- 
nate, soluble in excess. 

Jncompatihles of Zinc Salts in General, 

Alkalies and their carbonates, lime-water, acetate of lead, 
nitrate of silver, astringent vegetable infusions or decoctions, 
and milk. 


ACTION AND USES. 

1. IMBfEDlATE LOCAL ACTION AND USES. 

EsetemaUy.—Tha salts of Zinc closely resemble in their 
action the salts of Lead, Silver, and Copper, being oaustlo in 
their stronger forw» aitriage&t or antiphloglatio in their 
weaker forms. Zinc presents eveiy degree of this action, ac- 
cording tp the salt employed, that is, probably according to the 
solubility and diffusion power of the particular combination of 
the metaL 'piua the Chloride, which is highly deliquescent, 
penetrates the tissues, and is a powerful escharotic, causing 
destruction of the part, with severe pain, separation of a 
slouffh, and subsequent healing. It is employed to destroy 
momd growths, ohronio ulcers, and gangrenous parts, in the 
form of a paste or solid arrows made with plaster of Paris or 
flour, or M a stridng solution. The Sulpbste and Acetate have 
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less affinity for water, and are miicli less powerful 'than the 
Chloride. When applied to the broken skm, an ulcer, or an 
exposed mnoous s^irace, they precipitate the slbuminoas juices 
or secretions, coagulate the protoplasm of the upper layers of 
growing cells, and indirectly cause contraction of the vessels, 
though less than Silver and Lead. The Sulphate of Zinc is the 
most common of all applications for healing ulcers and wounds, 
limiting the amount of discharge, chocking excessive or ** weak ” 
growth, and modifying the intensity of the inflammatory pro- 
cess with which the healing is associated. A solution of this 
salt is the basis of the ordin^ “ Bed Lotion ” of many hospital 
pharmacopoeias ; and other weak solutions of the same may be 
employed as a wash or injection for the eyes, urethra, vagina, 
and other accessible mucous tracts. The Oxide, Oleate, Car- 
bonate, and Calamine, act locally as mild astringents in inflamed 
conditions of the superficial layers of the skin such as eczema, 
controlling exudation and hypermmia, and prote'.ting the parts 
from the air. Being insoluble in water, they are applied in the 
form either of powder or ointment. The value of preparations 
of Zinc is referable in part to their powerfully disiofectaiit 
properties, a lotion of the Chloiide (40 gr. to 1 fl.oz. of Water) 
preventing decomposition for severid days. 

Internally, the local action of Zinc corresponds. It is but 
little used in the mouth or throaty but its effect on the stomach 
as a local irritant furnishes us with the most familiar of our 
direct emetics. Sulphate of Zinc, in doses of 20 giuins, causes 
rapid and complete vomiting, attended by less immediate de- 
pression and less subsequent nausea than Antimony and 
Ipecacuanha. It is much employed in narcotic poisoning ; 
more rarely in croup, diphthoria, and phthisis, to clear the air 
passages ; or even to empty the stomach in painful dyspepsia, 
i^e Oxide on reaching the stomach is partly disBolved, and acts 
like the soluble salts m Zinc. 

In the intestine the irritant action of Zinc is continued, if 
it be given in large doses, but this effect is never desired thora- 
pend^y. On the the Oxide, in sufficient doses to 

relieve a moderate Superfiml catarrh, is often a yery officious 
astringent ^ the treatment df diarrhoea in ohilcbren. 

2. AffnoH js rsM ulooPi akp^ sFBCinc AcrfoK inn ntmu 

Zino entem the ctmilaiion vexy slowly, but nothing is 
known ittspcedug its inffuence on tne phu^ or c«gpusolee 

that can % ^inaed to 

the metat ‘ Wfym it '.ffndsits ymy 

the body lor a direct 4bl^fiSSint to 
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tha nervooB oentrei^ especially the sensory parts, of the spinal 
cord, and thus indirectly weakens and disturbs the muscular 
systm. It has been employed with unquestionable success in 
epilepsy, ohorea, and whooping cough, all of which are oharac- 
tois^ by nervo-muscular excitement. 

3. KEXOTE LOCAL ACTION AND USES. 

The kidney, mammary gland, and probably the mucous 
surfaces and skin, are the channels of elimination of Zinc. It 
is possible that the metal exerts a second or remote astringent 
effect on these paits as it is lea’^ing the system ; for the Sul- 
phate and Oxide appear to have the power of arresting chronic 
dischar^ from remote mucous passages, such as the uterus 
and vaj^ina, even when given internally ; and it is certain that 
the Oxide diminishes the persprations of phthisis in some 
instances. 

4. ACTIONS AND USES OF THE DIFFERENT SALTS OF ZINC. 

These have been sufficiently indicated in the preceding 
description, llie Chloride stands alone as a powerful escharotic, 
never to be given internally ; it possesses also disinfectant pro- 
perties, as the Liquor Zinei Chhridi, which is used to mop out 
very foul wounds, and very extensively to wash infected rooms, 
ffim drains, etc. (Bumolt^s disinfectant.) The Sulphate and 
Achate clos^y resemble each other in their action, but the 
Acetate is little used. The Oxide, Carbonate, Oleate, and 
Calamine are similarly allied, the first being most employed. 
Zinei ViderianaeptoYMly acta as a Zinc salt only, the Valerianic 
Acid appearing to be inert. iSee Valeriana Rhizoma, page 304. 

CUPRUM. Copper. Ou. 63-5. 

The Sulphate and Nitrate are the only salts of 
Copper employed medicinally, although other com- 
pounds, as ^ell as the metal itself, are introduced 
into the Pharmacopoeia for chemical purposes. 

Ca|iniinu-*FiBe Copper Wire, about No. 26 gauge, or 
about 0'02 inch. 

Chtprm it made: 

. ^ 1. telpliia.-^Balphaie of Copper. CUSO 4 , 

6BEi|0. Bkhie Vitriol. Bluestone. 

by heati^ Copper with Sul]^urio 
Add I dissolving the sduble pr^uot in hot water; 
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eTaporating, and crystaUising. + Cu 2 S= 2 Cu 

S 04 + 2S08 4'4H20. 

Chari^Ura.-^lie^p blue erystals, in oblique prisms ; 
taste strongly styptic and metallic. 1 in 3 

of water, yielding a strongly acid solution. Impurity, 
— Iron. Alkalies and their carbonates, 

lime-water, mineral salts (except sulphates), iodides, 
and most vegetable astringents. 

Boat , — As an astringent or tonic, | to 2 gr, ; as an 
emetic, 6 to 10 gr. ^ 


2. Cupxl Nitraa,— Nitrate of Copper. Cu(NOj)a 

Sourea, — ^Made by dissolving Copper in Diluted 
Nitric Acid ; evaporating, and crystallising. 

Charactara, — Deep blue prismatic crystals; very 
deliquescent, highly corrosive. 


Cappav Wire ia uaed for preparing Spiritus ^theris Nitrod. 


Freparatumaof Copper for Chemical Teating {AppendixB,E,), 

1. Copper Foil. 

2. Subacetate of Copper of Commerce, Yerdigris, 
(Erugo. (C 2 H 902 ) 8 Ca,Cu 0 . In powder, or masses of 
very minute crystals of a bluish-green colour. 

3. Sulphate of Copper, Anhydrous. CuSO^. A 
yellowish white powder, -becoming blue with water. 
Made by heating Sulphate of Copper to 400<* Fahr. 

4. Solution of Acetate of Copper. 

5. Solution of Ammonio-Sulphate of Copper. 


OEKBRAL CHEMICAL 0HAHACTEB8 OF OCFRIO BALTS. 

Salts of Copper give a black-brown precipitate with HsS. 
rheir solutions become deep blue with ezceea of NH 4 HO ; 
deposit metalUo Copper on a polished iron surface. 


ACTION AND U8XS. 

I. DQfEniATB LOCAL ACTIOK AND VSBS. 

The action of Copper diifers but little from 
fthi^ of Silver and Zinc. It does not affect the unbroken ddn, 
is it abeerbed by it into the blood. Applied frediy to 
wounds, m theddlcate nf eipoM mueouf 
bianes, su^ ttis.thAOO&j^ Sulp&te ('^ Slaeatone^) 
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is oaustiCy and is in frequent requisition to control exuberant 
granulations, touch gx^ular lids, and for allied purposes. 
A swift and slight application of the crystal, or its solution in 
water, acts so £r like Nitrate of Silver : precipitating the dis- 
charges from a mucous or ulcerated surmce ; coagulating the 
superficial layers ; thus contracting the blood-vessels and arrest- 
ing discharge. It is used as a sttoiilaAt to ulcers ; and a solu- 
tion of 2 to 5 gr. to the oz. may be used as an astrinirent 
lotion, or injected into the va^na, rectum, or urethra. The 
Nitrate resembles the Sulphate m its action, but is stronger. 

Internally . — The loc^ action of Copper on the mouth, 
including its astringent metallic taste, corresponds with that 
just described. If long administered, it may cause a greenish 
discoloration of the bases of the teeth [not of the gums), from 
direct combination with decomposing products there. 

Sulphate of Copper, in large doses (10 gr.), is not entirely 
oonveited into an albuminate in the stomach, but acts on the 
mucous membrane as an irritant, and causes vomiting. It is a 
rapid direct emetic, and is suited for administration when the 
stomach is to be surely and speedily emptied of a narcotic 
poison, such as opium, or the air passages evacuated of mucus 
or false membrane, as in bronchitis and diphtheria, after Ipeca- 
cuanha has failed. It causes less depression and subsequent 
nausea than Tartar Emetic. If Sulphate of Copper fail to 
vomit, the stomach must be evacuated by some other means, 
lest dangerous infiammation result. 

Lastly, Copper Sulnhate is a valuable antidote to Phos- 
phorus, as it is reduced by the metalloid, the Copper being 
deposited upon the Phosphorus, and rendering it inert. In 
cases of poisoning by Phosphorus, 3 gr. of Blucstone should be 
given in water eve^ few minutes, until vomiting occurs, 
whereupon a free saline purgative is to be administer^. 

In the intestines Copper is an astringent in small quan- 
tities; an irritant purgative in larger cjuantities. Small doses, 
combined usually with Opium, are given for some kinds of 
diarrhoea. 

2. AOTIOK ts THB BLOOD, SPECIFIC ACTION AND USES, AND 
KEHOTB LOCAL ACTION. 

Given in small do^ Copper is very dowly absorbed into 
the blood; but we neither know any qffect that it produces 
here, nor use it in this connection. 

specifle action on the tissues is most difficult to evoke. 
It is said to weaken the voluntary muscles and heart, and to 
affect the nuteil^on of the central nervous system; whenoe 
it was formerly used in convulsive and spasmodic diseases, 



76 Materia Meoxca aud Therapsvtics, 

, . n 

including epilepsy, chore^ and hysteria. This treatment is 
now almost obsolete. It is believed by some to be a specific 
astringent to the uterus. 

Copper is chiefly excreted by the liver, that is, leaves the 
body with the bile and fmces ; part is discharged in the urine, 
and part by the saliva. The metal possibly exerts some astrin- 
gent action daring its elimination by these channels. 


ALUMINIUM. Al 27-5. 

Only one salt of this metal is official 

A I II men. — Alum. Al2SS04,KyS04,24IL0, or 
Al23S04,(NH4}2S04,24Ha0. A Sulphate of Aluminium and 
Totassium (Potassium Alum) or of Aluminium and Ammonium 
(Ammonium Alum), crystallised from solution in water. 

6bar(90.-*Made hrom Alum Schist (silicate of alumina 
and sulphide of iron) hy roasting and exp<»ur6 to air ; lixiviat- 
ing; crystallising out the ferrous sulphate; adding either 
Hulphate of Potassium or Sulphate of Ammonium to the liquor, 
and crystaliisfhg. 

Colourless transparent octahedra, with an 
acid, sweetish, astringent taste. SoluHlity^ 1 in 10 of cold, 
10 in 8 of boiling, water ; 1 in 4 of glycerine. Very acid. In* 
eofnpatihle with alkalies, lime, bar^, lead, tartrates, tannic 
acid, mercury, and iron. Sulphate of iron and 

silicates. 10 to 20 gr. 


Freparation, 

Glycbbinuk Alumxni 8.--;>1 to 5, with gentle heat. 

Fmn Ahmen is made ; 

Aluman KxalocatwiiL--->I>ried Alum. 

^M^ras.--Hade by heatingr Potassium Alum up to 
400** I'ah., tiU aqueous vapours cease to be disengaged ; 
andpowderi^. ,, . 

An opaque white bulky powder, or 

S y masses. Has lost 4$ per cent, woi^t by heati^. 
y hnt eompletffly scduble in wato; aiM unites 
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ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION AND USES. 

^xtemaUy^Alam possesses tbe astringent and styptic 
effects fully discussed under Plumbum, page 63. In the form 
of powder, it arrests bleeding from the nose, gums, and other 
accessible parts. Dried alum absorbs water, and is somewhat 
canstio if the skin be broken, for instance over ulcers. It 
is used to destroy weak exuberant granulations. 

As an injection in discharges from the rectum, vagina, 
uterus, and urethra. Alum is in constant use ; as a wash for 
conjunctivitis it must be used with caution. 

Intemalfy , — ^The local action of Alum is appreciated in the 
mouth as an ** astringent taste,” and in the throat as “ dryness,” 
the mucous secretions of the parts being coagulated, and the 
membrane constrlnged, especially if it be inflamed and swollen. 
Alum is therefore used as a mouth wash in ulceration and 
tender gums, and as a remedy for sore throat in the form of 
garbles or spra3rs, variously combined with other substances. 
A similar effect is produced on the mucous membrane of the 
stomach and intestines, dyspepsia and constipation being the 
result ; in largo doses it is an emetio. irritant, and purgative. 
A teaspoonful mixed with syrup is an excellent vomit in croup. 
In doses of 30 gr., freq|uently repeated, it relieves lead colic by 
opening the bowels, and probably precipitating the soluble salts 
of lead. 

2. ACTION IN THE BLOOD, SPECIFIC ACTION, AND BEMOTB LOCAL 
ACTION AND USES. 

Alum is absorbed into the blood, probably as an albuminate. 
It is believed to possess astringent propertieB when it reaches 
the tissues, arresung hasmorrhage and chronic inflammatory 
discharges from the mucous membranes; and is used in the 
treatment of hsamoptysis, epistaxis, gleet, diarrhoea, and even 
whooping-cough. Much of this is doubtful. Alum is excreted 
by tile kmneySk ftnd may arrest hssmorrhage from these organs. 
Part of the smt possibly escapes by the slm, as it proves useful 
in some cases of excessive eweating. 
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SuB-G&aup 11. 

- FERRUM. Irok. Fe. 56. 

All the official salts and preparations of Iron are 
made from the metal, directly or indirectly. 


Fermiil* — Iron. Annealed Iron Wire, Ko. So, or 
Wrought-iron Nails ; free from oxide. 

From Ferrum aro made : 


1. Ferrl Sulphas. — Sulphate of Iron. FoSO^^TIIjO. 
Source, — Maae by dissolving Iron Wire in Sulphuric 
Acid and Water ; boiling ; filtering ; crystallising ; and 


drying. 

Cfharaetore, — Pale-green, oblique rhombic prisms, 
with a styptic taste. Solubility, 1 in 1( of water; in- 
soluble in spirit. Impurities, — Persalts, giving sedimemt 
in aqueous solution. Copper; precipitated by HaS. 
DosCf 1 to 5 gr. 


Freparations. 


a, Mistura Fenni Ookfobxta. — ‘^Grif^ths* 
Mixture.” Sulphate of Iron, 25 gr. ; Carbonate 
of Potassium, 30 gr. ; 60 gr. ; Sugar, 60 jp :. ; 

Spirit of Nutmeg, i fl.dr. ; Rose Water, 9| Coz. 
FeS 04 - 1 - K^CO^ = FeCO$ 4- KaS 04 . A dark-green 
mixture, contaming the Carbonate. Dose, 1 to 
2 fi.oz. 



b, VtLvxjL Alobs bt Fbbbx.— I in 7. See 
siloes, page 393. 

JVoia Fmi Sulphas are made : 

e, Fezrt Sulphas Exslocata.-- FeS 04 ,PL 0 . 
Seuree.-^Uaae by heating the Sulphate to 
212 ^ Fahr., when it loses f of its wslar; and 
powdering. 

CharaHeTs, — A dirty white powder. 2 | gr. 
ss about 4 gr. of the crystaUine Sulphate. J&se, i 
to 8 gr. 

d. Fanrt Qarhonaa Shmoharata*— About one- 
third Cavbttoate of Jr«m, F 0 CO 9 , mixed with two 

.km , * " m M. mm, m 
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Source , — IVlade by precipitating a solution of 
Sulphate of Iron witn Carbonate of Ammonium ; 
rubbing the washed precipitate with sugar; and 
diying. (1) FeS04 0^H4)2CO8 = FeCO, + 
(NH4)aS04. (2) SFeCOs + O (from exposure) = 

FeCOs 4- FoaOs 4- 2CO^. The sugar helps to pre- 
vent further oxydation. 

Chara€tera, — Grey-brown lumps, with a sweet 
chalybeate taste. Impuritiee , — Sulphate of Ammo- 
nium ; excess of Oxide of Iron. 6 to 30 gr. 

Preparation. 

PxLULA Fbkbi Carbon atis. — 4, to 1 of 

Confectio Kosm. Pose^ 5 to 20 gr. 

e. Fexxl Arsenias. — ^Arseniate of Iron. Arsoni- 
ates of Iron, with some Oxide. 

Source. by mixing hot solutions of 
Arseniate of Sodium and Sulpludo of Iron ; adding 
Bicarbonate of Sodium ; and washing and drying 
the precipitate. SFeSO^ + 2Na9liAB04 2NaHC08 
4“ 31Sra^S04 -f- 2HjjO 4* 2CO2. 

Charactera. — ^A greenish amorphous powder, 
tasteless (but not to be tasted) ; insoluble in water ; 
readily soluble in HCl. Impuritiea, — Sulphates, 
and general impurities. 2 >om, to ^ gr. in pilL 

/. Ferri Phosphas. — Phosphate of Iron. Fer- 
rous Phosphate, Fe8(P04)a»8H20, 47 per cent., 
with Ferric Phosphate and some Oxide. 

Source. — Made by mixing warm solutions of 
Phosphate of Sodium and Sulfate of Iron ; adding 
Bicarbonate of Sodium ; and wadnng and drying 
the precipitate. 3FeS04 4- 2Na2HP04 + 2NaHC03 
= FMF64), 4- 8]«a9S04 4- 2HtO 4- 2CO,. 

Chara^^s , — ^A slate-blue amorphous powder; 
Insoluble in water, solul^e in HCl. Impurity. — 
Arsenic. Bess, 6 to 10 

y, Xdqtior F«rrl Parmliaiatls. — 

ifissarvs.— Hade Irom a hot solution of Sulphate 
of Iron in Sulphuric Add andT'Water, by bdling 
with Nitric Acid and Water. 6FeS04 4- 3HaS04 
4- 2HNO» = SlPe^aSO^ + 4HjO 4- 2NO. 

Chkraetera . — ^A daw-brown, inodorous, veiy 
aatadngcnt sdutiony sdaoible with^water. 
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From Liquor Ferri Pirmlphati» are made : 

^ a, FeniPeroxi^wHydratiutt.'— Peroxide 
of Iron. Fes 032 H 0 . 

Souree,--Ma,de by precipitating diluted 
Solution of the Persulphate with Solution of 
Soda, and drying. (1) F^SSQi ■+* 6NaHO == 
Fej6H0 + 3Na8§04. (2) Feg6HO=:FeaOj,2HO 
-}■ 2£[||0. 

Characters, — A reddish-brown powder, 
without taste ; not magnetic. Dose, 6 to 30 gr. 

Freparatim. 

Emplastrum Fbbsi. — 1; with Bur- 
gundy Pitch, 2 ; and Lead Plaster, 8. 

/9. Ferri et AtnmoiHi Cttrae.— Citrate of 
Iron and Ammonium. 

Source, — Made by precipitating i^uted 
Solution of Ammonia with diluted Solution of 
Persulphate; drying; dissolving the resulting 
Hydrate in a hot solution of Citric Acid ; neu- 
treeing with Ammonia; evaporating, and 
dpring in thin layers on porcelain or glass 

Characters, — Deep red scales, deliquescent; 
fiiightly sweet and astringent in taste. Sotu^ 
hility^ 10 in 6 of water, giving a feebly acid 
solution ; almost insolublo in spirit. Impuri- 
ties, — Tartrates ; giving a crystalline precipitate 
with Acetic Acid; alkaline salts^ detected in 
ash. J>ose^ 5 to 10 gc 

Fr^psration, 

VnfnM Faimi Oxtratis.— 1 gr. in 

1, fl.dr. cd Orange Wine^ Doss, 1 to 4 fl.dr. 

y. F«nl el Qnlaijua OltraA---Oitrate of 
Iron and Qiiinine. 

^Ma4^ like Feni et Ammonii 
Citras, freshly nrecimtated Qoitiine being also 
dissolved in the Oitnc 4oid solution. 

; Oieoinah-yaUdv soales, deli- 

S nt ; blister and 4dialymte in taste, Solu^ 
2 Jn 1 dl wat^i the mention being very 
y qicidj gr. oontaih 1 gt. of ,(luiidne. 

salti, deleeted in the 
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a«h; oi^er alkaloids instead of Quinine, inso- 
luble in ether when precipitated by NH4HO. 
Jhse^ 6 to 10 gr. 

B. Fernim Tartaratum. — Tartcu'ated Iron. 

Source. — Made like Feni et Ammonii 
Oitras, with Acid Tartrate of Potassium instead 
of Citric Acid. 

Charaetere , — Garnet scales, slightly sweet- 
ish and astringent. Sohthiliiy^ I in 4 of water; 
sparingly in spirit. Impuritxee. — Ammonia, 
evolved by boiling with Liquor Sodm ; ferrous 
salts. jDo^, 6 to id gr. 

€. Liquor Forri Aoetatia Forfeior. 

Source, — Made by precipitating diluted 
Solution of Persulphate with diluted Solution of 
Ammonia; drying; dissolving the resulting 
Hydrate in Glacial Acetic Acid ; and diluting. 
(1) Fea3S04 -b 6NH4HO = FcaOHO -f 
3(NH4)aS04, (2) Fejs6HO 6HCoHaOa = 

+ 6HaO. 

Vharaetere.^A deep red fluid, with a sour 
styptic taste and acetous odour ; miscible with 
water or rectified spirit in all proportions. Sp. 
gr. 1 *127. Doee, 1 to 8 min. 

Jh'eparatione. 

<i) Licinon Fjsrbi Acetatib . — 1 to 3 

of Water. I>oee, b to 30 min. 

(ii) Tinotuba Febbt Acstatxs , — 6; 

with Acetic Acid, I ; Spirit, 6 ; and 

Water, 9 , JOom, 6 to 30 min. 

2. Ferrl 8id|hlias €hu&tilatB.-*Granulated Sul|^ 
of Iron. FeS 04 , 7 H, 0 . 

Source, — Ma^ by dis8olving[ Iron wire in Sulphuric 
Adid and Water ; bo£Ung ; pouring into Bectifled Spirit, 
stirring the mixture ; and drying. 

CXaraetore, Small, pale gre^iish-hlue, granular 
crystala Soh^Uiy^ 1 in U of water V insoluble m spirit. 
Impuritico , — Same as of Fern Sulphas. JDoee, 1 to 0 gr. 

Jh'epetruiim. 

Srunrur Febbt PhoaniAm.— 1 gr. of An- 

hydrous Ferti Phosphas^ ^ ^ 

0—8 
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Source, — Made by preoij^itatmg a solution of 
Granulated Sulphate with a solution of Phosphate 
of Sodium, adding Bicarbonate of Sodium ; dissolv- 
ing the precipitate in Concentrated Phosphoric Acid ; 
and ad^ng Sugar aud Water. Colourless, becoming 
brown. 1 fl.dr. 

3. Uqnor Ferri Ferchloridi Fortior.--Strong Solu- 
tion of Perchloride of Iron. 

£'our<^.~Made by (1) dissolving Iron Wire in Hy- 
drochloric Acid and Water; (2) adding Hydrochloric 
Acid, and pouring into Hitnc Acid; evaporating and 
diluting. (1) Pe -f 2Ha = FeCls -f H,. (2) dFeCSlj 

+ 6Ha -f 2HNOa =r SFesCla -f 4HaO -4- 2N6. 

Charaeters,-~Xn orange-brown liquid, consisting of 
Perchloride of Iron, FegCJ^, in solution in water. 2 oz. 
of Iron in 10 fl.oz. Impurity^ Ferrous salts. 

Treparatumi, 

a, LiauoB Fbbbi Pbrchlobidz. — Pale brown. 
1 of Strong Solution to 3 of Water. JDms, 10 to 30 min. 

h, TmcrtTEA Fsbri Pbuchlobiox. — Light 
brown. 1 of Strong Solution to 1 of Spirit and 2 
of Water. Doee, 10 to 30 min. 

From Ziquor Ferri Ferehloridi Fortior are made : 

F«mun Bedaotnan.— Heduoed Iron. Me- 
tallic Iron with a variable amount of Oxide. 


Made bv (1) precipitating diluted 
Solution of the Perduoride by diluted Elution of 



CharaeUre^ — A fine greyidi-blaoijc powder, 
strongly attracted by the magnet. Impurity,'-^ 
Excess of oxide, det^d volumetrically; < J>m#, 1 
toOgr. 

Fr^araHon. 

TMsmat Fsbsx Bxdaotx.-^! gr. in each. 
i>os^ino 0* 

4. iobdioii of 

Buio !IWrlc Oxydblofide^ or of 
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Iron FeaCl 0 ,n(Fe 2 CHO), from which most of the 
acidulous matter has been removed by dialysis. 

Source , — ^Made by dissolving in Strong Solution 
of Perchloride of Iron, Feme Hydrate, freshly 
precipitated from diluted Solution of the Per- 
chloridc by Ammonia (see Fe7‘rum Redactum ) ; and 
washing with water in a dialyser to remove the 
acidulous matter. 

Characters , — A clear dark reddish-brown liquid, 
free from any marked ferruginous taste; neutral. 
100 gr. contain 6 gr. of Iron. Dose^ 10 to 30 min. 

» 

4. Liquor Ferri PemitratiB. Solution of Pemi- 
trate of Iron, Fe^ONOs, in water. 

Source , — Made by dissolving Iron Wire in Nitric 
Acid and Water. Feg + SHNOg = FegGNOa -h 4H.jO 
+ 2 NO. 

Characters , — A clear reddish-brown liquid, slightly 
acid and astringent to the taste. 1 il.dr. yields 2*6 gr. 
of oxide. Impwrities , — Ferrous salts. Dose^ lo to 40 nun. 

5. Mistura Feni Aroxnatioa.*--Iron Wire, ; Red 
Cinchona Bark, 1 ; Oalumba, ) ; Gloves, ^ ; Compound 
Tincture of Odrdamoms, 3 ; Tincture of Orange Peel, j ; 
Peppermint Water, 12 J. Macerate the first itour ingre- 
dients, filter, and add the rest. Dose^ 1 to 2 fl.oz. 

6 . Tinum Ferri.'— Iron Wire digested in Sherry 
for thirty days. 1 in 20. Dose^ 1 to 4 fl.dr. 

7. Pilula Feixi lodidi.— Made by mixing a solution 
of Iron and Iodine in Water, with Sugar and Liquorice. 

1 in 3^. Dose, 3 to 3 gr. 

8 . BjTupus Ferrt lodidi.— 4*3 gr. of Iodide in 
. 1 fl.dr. Made by mixing a hot solution of Iron Wire 
^ and Iodine in Water with Syrup. Colourless. Dose^ SO 

to 60 min. 

omnmaii ohsuxoal caAUACTBBs of ibon salts. 

TtotoJSalU give with (NH 4 ) 2 S a blacjc precipitate; with’ 
Ferrocyanide of Potassium a precipitate at first white, after- 
wards blue ; with Ferrioyanide ^ Potassium a dark blue 

* ta thlsj and iu sB othcor preparatiomi described in the Mmual, 
where the xetatlve (aot aertiiuai amonnte of the ingredients are stated, 
aolids ace estiinaM in peris hy wight, liqnids in porta. 
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precipitate. Pmr^aUs give a black precipitate with (NH4)2S; 
a blue with Ferrpoyanide of Potraium; a blue-black with 
Tincture of Galls. 

IneompatibilUm of FreparatUm of Iron in General. 

Alkalies and their Carbonates, Lime-Water, Carbonate of 
Lime, Magnesia and its Carbonate, give green precipitates with 
Protu-Salts, bro^ with Fersalts. Tannic and Gallic Acids 
give a deep blue-black with Persalts ; and preparations of Iron, 
therefore, tinge Infusion of Chiretta and Hops, and change to 
br^wn or black those of Chamomile, Cusparia, Gentian, Orange, 
Cascarilla, Cloves, Digitalis, Cinchona, and all astringent in- 
fusions, but they can be given in Infusion of Quassia or 
Calum^. 


ACTION AND USES. 

1 . XUUBDIATE LOCAL ACTION AND USES. 

Externally. — A solution of a Persalt of Iron has a corrugat- 
ing and astringent effect upon the broken skin and mucous 
surfaces: coagulating the albuminous tissues, plasma, and 
blood; and conatringing or condensing the elements. The 
blood^veiiels are thus closed or diminished in size, not actively, 
as by L^d and Silver, but by compression from without ; the 
circulation through them is diminished ; hiemorrhage, if pre- 
sent, is arrested ; and the abnormal esc^ of plasma and leu- 
cocytes, which characterises chronic inniammation or catarrh, 
is checked. Solutions of the Ferric salts are therefore used as 
bssmostatioB or stoics, to arrest haemorrhage from accessible 
parts, such as leech-bites, the nose, and uterus ; to cure naevji ; 
less extensively in chronic discharges from the vagina, rectum, 
and nose, as astring^ts. Injected into the rectum, they destroy 
worms. Iron is not' absorb^ by the unbroken skim 

Jhterna:illf.~^ThA constringent effect of lion is apprdt^ted 
in the mouth as a styptic tAste,’^ whilst the teeth and tongue 
are blackened by the sulphide formed by decompositioh'. He- 
yond this, the local action corresponds with that just described 
externally- Various Iron solutions wfully applied, either 
as gargl^ mr with tb%,bru^ in some forms of chronic sore 
throat. , , ' ' 

^ i&e stoma<^ All the calts of Iron, whatever their nature, 
into chloride, and do wok combine with the 
albfuxhixiat^ ^ some bl ^e c^er inetala, || {Iron be 
0^ In lbs WydrocMotio Acid of fl^ the 
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food be deficient, the metal decomposes the whole of the di- 
gestive fiuid, and acts upon the mucous membrane as an 
astringent and irritant. Iron is thus directly unfavourable to 
digestion ; and in this connection we must carefully note : 
(ij that Iron may disorder the digestion, even in healthy sub- 
jects ; (2) that it must not be given for disease until the gastric 
functions have been so far restored ; (3) that it is well to begin 
then with the mildest preparations; and <4) that it must be 
given after moals. Humid Peroxide of Iron (toj^fillO) is a 
valuable antidote in arsenical poisoning, forming with Arsonious 
Acid an almost insoluble compound, a basic Arsonito of 
vaiiablc constitution. The humid Peroxide, which nflist 
be given freshly j>repared, is best made by mixing 3 fl.oz. 
of the Solution of Percliloride of Iron with 1 oz. of Carbonate 
of Sodium, or j oz. of Calcined Magnesium, suitably diluted 
with water : Fe.jCl 5 + fiKallCOs = FcafillO -f 6NaCl -I- 6C<^ 
Half an ounce should be given every 6 or 10 minutes, ana 
the bowels sliould bo quickly cletircd by a smart purge of 
Sulpliale of Magnesium or Sodium. Liquor Ferri Dialywitus 
in doses of 1 fl.oz., diluted with water, is said to he a better 
antidote. It should be preceded by a dose of common Salt or 
Bicarbonate of Sodium, and given repeatedly. I'he solutions 
of the Persalts are used to arrest haamorrhage from the stomach. 
In the duodenum Iron is converted into an alkaline alt^iimiuate, 
and thus absorbed. The further effect of Iron on the bowel is 
a remote one, to be presently described. The unabsorbed 
portion es^pes as the Sulphide. 

2. ACTION ON THB BLOOD, AND ITS rSBS. 

The action of Iron on the blood is almost unique of its 
kind : first, because its specific action is exerted, not upon the 
yksma, but upon the red corpuscle, and on this alone, not on 
any other tissue or organ ; secondly, because this action appears 
to be nothing more than the combination of the Iron as one of 
the cqnatitucnt elements of the corpuscle with the others. In 
the case of no other metal can we speak so definitely of its 
•mdm op&tmdi. 

Iron very Aowly enters the circulation along the whole 
alimentary carinl as the chloride and alkaline albuminate, bnt> 
must unite quickly with the corpuscles,' ^^ it cannot long be 
traeed in the plasma. It combines with the hesmoglobin, and in 
this (pmbination alone it exists in the blood. In healthy sublets 
a “ donrse ’! of Inch increases the richness of the blood ; whilst 
in aiuemia the raipidity of thq growth of ooinuscles and of 
rise in value of the hesmti^lobln, as estimated day by day with 
the hn*macytometer and hmmoglobihometer, is remarkable- 
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Iron is accordingly used as a hssmatiziie in an endless variety 
of conditions in wliicli li 2 emoglobla.jds deficient, such as simple 
ann3nua, scrofula, amenorrhoea, cardiac disease, syphilis, inala* 
riiil cachexia, and convidescence from acute disease. The 
cautions already given respecting digestion must be faithfully 
respected, to a« euro its haematinio action over a length of time. 
Iron is a co'Astituent of many well-known mineral waters, the 
most importtint being those of 8pa, Taraap, Kissingen, Kreus- 
naob, Pvrmont, and St. Moritz on the continent ; Tunbridge 
Wells, liarrogate, and Strathpeffer in this country ; the Eawley 
, Springs, Sweet Chalybeate, and Bedford, in the United States. 
It occurs chiefly as the bicarbonate, held in solution by excess 
of cuibonic acid. 

3 . SPECIFIC ACTION AND USES. 

Iron has no specific ac tion on the organs apart from the 
b!bod ; and the tonic efioct which it produces so satisfactorily 
appears to be entirely referable to its action on the red cor- 
puscles. Abundance of oxygen is essential for every bodily 
and mental function ; and the feeling of “ tone,” vigour, and 
mental fitness varies with the .degree of oxygenation of the 
blood, with the quality of the blood as regai^ hsemoglobin. 
Nervous, muscular, and caixliac debility are thus removed bv 
Iron, and even digestion is restored by this gastric irritant, if 
it can suuc^essfuUy introduced into the blood. The tem- 
perature is said to be slightly raised by Iron, showing increased 
oxydatiopu Iron has also a specific effect in erysipelas, diph- 
theria, other adynamic diseases, which cannot 1^ perfectly 
explained’. Fever is generally held to contra-indicate the use of 
Iron ; and the same may be said of phthisis, except in mild 
ionns or special combinations. 

4 . REMOTE LOCAL ACTION AND USES. 

Iron is excreted by almost every possible chaimeL As it 
is absorbed, ao a portion of it is excreted along the whole length 
of the intestine, and colours the fieces black (sulphide). Only 
a small amount escapes in the urine, saliva, the sweat, the milk, 
the pancreatic juice, and by the various mucous surfaces. 
Whilst passing out of the system, Iron produces a second 
or remote effect of an astringent kind. As regards the bowels, 
the eli^eal applications of this fact are most important 
Thus EnOst of the salts of Iron cause constipatiozi unleie com- 
bined ^ purgative, such as the Sulphates of Magnesium and 

Scania, or •Aloes ; no g^ood can be denved from Iron until . the 
how^ have ^zi ti^LOtooghly" relieved, and are acting regularly ; 
and pertain salts, such ae the Perohloride and Perhitzy», whi^ 
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are more astringent to the intestines than others, may be 
employed to check chronic diarrhoea and dysentery, and to 
arrest hsemorrhage from the bowel in typhoid fever. The 
remote astringent action of Iron is increased from the fact that 
it is ^so excreted by the liver, and passes down with the bile. 
Passing out sparingly by other channels, s.y. the kidneys, Iron 
must 1^ given in full doses when we desire its action upon 
them. In the kidneys it is excreted by the cells, not by the 
glomeruli ; the urine falls somewhat in volume, but the urea 
and other solids, as well as the acidity, are increased. 
Hemorrhage from the kidneys or bladder is arrested by Iron, 
which is also beneficial in some cases of Blight’s disease. €ron 
similarly reduces the secretion of milk in nursing women. The 
remote effect of Iron on the muceue surfacee renders it a valu- 
able haemostatic in recurrent passive bleedings from the nose, 
uterus, and respiratory passages. As a remote astringent, it is 
invaluable in chi'onic discharges from the same and allied parts, 
especially in leucorrhcea. 

5. ACTIONS AND USES OF THE DXFFEBBNT FREPABATXONS 
OF IKON. 

Large as is the number of the preparations of Iron, they 
and their special actions may be easily remembered if classified 
as follows : 

1. Iron, its Oxides and Carbonates.— This ^up com- 
prises Ferrum Kedactum, Mistura Ferri Aromatica, vinuin 
Ferri, Ferri Carbonas Saccharata, Mistura Ferri Composita, 
Liquor Ferri Dial 3 mtuB, and Ferri Peroxidum Hydi-atum. 
These preparations possess the haematinic action of Iron with 
hut little astringency, and are accordingly selected to restore 
the blood when the |)aticnt has a tendency to dyspepsia and 
constipation. They are the |>rincipal forms of Iron used in the 
routine treatment of anaemia, amenorrhcpa, and chlorosis in 
young women* Let it be observed that the solid preparations of 
this dasB form soluble compounds in the stomaoh for abso^tion 
into the blood as readily as do the fluid pr^aratiop belonging to 
the second class. The Mistura Ferri Composita, althoufp a 
preparation of title Protosulphato, contains the Carbonate and 
Peroxide, and is a favourite and valuable preparation ^r 
anaemia with amenorrhma ; the Iron actiiig as a hsematinic, 
the Potassium also building up the red* corpuscle (the salts of 
which are almost entirely Potassium compounds), and the 
M|^h increasing the production Of leucocytes for conversion 
possibly into the red, os well as stimmating the uterus. 
Ferrem Bedaotum,th6Saccharat6d Carboxmte and Hvdrated Per- 
oxide, although bulky powders, are easily taken and well borne. 



88 Materia Medica and Therapeutics. 


Yinum Ferri is an agreeable preparation largely prescribed for 
children. The Aromatic Mbctore, (^ntainmg Cinchona and 
aromatic bitters^ is k ^valuable stomachic tonic and heematinic. 

2. Compounds of Iron with the Mineral Adds.— Feni 
Sulphas in its various forms, Liquor Ferri Perchloridi and its 
preparations, and Liquor Ferri Pomitratis, are comprised in 
tliis group, which are characterised by their corrugating and 
astringent action . They are, then, fore, chosen in all the external 
and internal applications of Iron for local purposes, es^^iallyas 
haemostatics. The Strong Solution of the Verohloride is in- 
jected into the uterus in jpo^ par turn haemoiThage in the form 
of %watery solution (1 part to 3) with the best results. Cotton 
wool or lint soaked in the same solution is used for plugging 
deep wounds, the ciivities of the nose, mouth, etc., in hamior- 
rhage ; hut ^e action of the Iron on the surfaces of wounds, and 
the extensive coagulation which it sets up in the veins, are both 
objections to its employment, unless the bleeding cannot other- 
wise be arrested. Internally those astringent preparations may 
be given in hemorrhage from the stomach or bowels, kidneys, 
or bladder ; but not, as a rule, in ha»mopt 3 *si 8 . As hecmatinics, 
the TKneture or Liquor of the Perchloride, and the Pemitrate, 
well diluted, are much given to convalescents after the appetite 
lias been restored, and to persons who inquire a tonic ; in pas- 
sive hsemorrhages and chronic inflammatory discharges, such 
as leucorrhoea ; and as a specific in erysipelas. In ordering 
this class of Iron salts, we must carefully ol>serv6 the various 
precautions already mentioned in connection with digestion. 
Frotosulphate is weU borne in the form of pill, and is a rapid 
heematinic. 

3. Gompounds of Iron with Vegotable Adds.— These are 
the Ferri et Ammonii Citras, Femun Tartaratum, and the 
I^iquor and Tinctura Ferri Aoetatis. They are at once the 
weakest, the blandest, and the least cQnstix>ating preparations 
of Iron, and are therefore employed when only smdl quantities 
of the metal have to he given over a length of time as a tonic, 
or to commence a course of hmmatinics when the alimentary 
canal cannot tolerate the sponger preparations. They 

but little impression upon the more severe forms of anminia. 
They oan he , given with alkalies. 

A OoiMpoi^^ Of Iron with other AoUvo Bodieo.*-Iron 
is oomMhed th tlm Fhaimacopoda with Iodine, Feir^ lodidum ; 
withrAtimnId Adid, Vem Amenias; ^th Phosphoric Acid, 
FeivIBhos}^^ and with %iuiine, Ferri et Quiximss Citrss. 
Speak|i% iife^^ally. may be mid that in these preparations 
^e Irdn is to i^va anmmia, pr to act^.na « in 

th^^ sense we hev4 dbscribed, whilst the other Obhstit^t is 



Manganbsium: 


89 


specifically influencing the diseased condition on ^hich the 
ansemia or debility depends. Thus the Iodide of Iron is em- 
ployed in syphilis and scrofula; the Ax^niate in chronic 
diseases of the 9kin, liver, etc.> with a gouty, rheumatic, or 
malarial taint ; the Phosphate in diseases of the bones, such as 
rickets ; and the compound with Quinine in malarial cachexia, 
where it may rapidly restore the blood corpuscles. But all the 
preparations of this group, and especially Uie last, are also u^cd 
as ordinary tonics, accoraing to circumstances. The Solution 
of the Pei'Sulphate of Iron is introduced solely as a source of 
several other preparations. 

MANGANESIUM. Manganese. Mn. 55. 

The only salt of this metal in the Pharmacopoeia 
is the Black Oxide ; but Permanganate of Potassium, 
which is derived from it, is best discussed under this 
head. 

Maniganesii Oxidum BIigrum.--Black Oxide 
of Manganese. MnO^. Native. A heavy black powder. 

I'rom Mmgmmii Oxidum KxgruM is made : 

PetassU Permanganaa.— Permanganate of Potas- 
sium. KMn04. 

Source , — ^Made by (1) evaporating a mixture of tho 
Black Oxide, Chlorate of Potassium, and a solution of 
Caustic Potash; pulverising the residue, semifusing, 
cooling and pulverising; then (2) boiling in water, 
neutraUsing the decanted liquor with Carbonic Acid Gas ; 
evaporating, cr^’Siallising, and drying. (1) AMnOj-f- 
KCfO, + 6KHO = 3K,MnO* 4- KCI + 8H„6 ; a man. 
ganate being formed. (2) 8KsMn04 + 2Hj0=2KMn04 
-h 4KHO -f MnOa ; the manganate becoming pcrman* 
ganate by boiling. 

Dark purple, slender prisms, inodorous, 
with a sweet astringent taste, >ri^ding a rich purple 
solution when moistcmed. Solubility ^ 1 in 16 of water. 
Is very rapidly deoxydised in the' pressence of organic 
matter into hydrated peroxide of manganese, losing its 
purple coldur for a otowb. Impurities . — Carbonate of 
I^tassiuxn; Black Oxide of Manganese, detected by 
being Im jteluble in water, and by volum<d»ic teat^ 
1 gJF* • 
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Liquor Potabsii J^bemanoanatis.—! in 100 
of Distilled Water. DoUy 2 to 4 fl.dr. 

Manffanesii Oxidtm Nigrum ia aho used in making Liquor 
Chlori and Hydrargyri Perchloridum. 

0EMER.U| CHEMICAL CHARACTERS OP MANGANESE SALTS. 

Manganese salts give a flesh-coloured precipitate with 
(NH4 )j,S ; a white with NH4HO, partly soluble in excess. 


ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION AND USES. 

Externally, — Permanganate of Potassium is an irritant or 
even caustic in the pure state, stimulant in the form of the 
Solution, and has a healing effect upon ulcers and wounds. Its 
principal applications, however, are independent of its physio- 
logical action on the human tissues, and due to its influence as 
an antiseptio, disinfectant, and deodorant, that is, to its action 
on the processes and products of sepsis, fermentation, and 
decomposition. By its power of giving up oxygen freely, the 
permanganate either destroys the ferment or organism ' on 
which these processes depend, or forms chemical compouiids 
with the materials on which they flourish (the tiwues, plasma, 
pus, etc.), incapable of decomposition ; it is thus an mtisepiic. 
By similai*]y oxydisin^ the products of decomposition already 
begun, it so alters their chemical properties as to deodorise and 
decolorise them, and it destroys also the power of further in- 
fection which such products* generally possess; it is thus a 
disinfectant. Permanganate of Potassium may therefore be 
used as a dressing for foul ulcers ; but other substances, pos- 
sessing special advantages^ are generally preferred for this 
purpose. 1 in 150 is the strength require to destroy bacteria 
or prevent their feproduotion. 

Ineernedlg, — ^lliis salt is employed as a mouth-w&sh in 
‘ foul conditions of the^ teeth and mouth, as a gargle in putrid 
sore throat, and as an Injection in infective and foul diiBcharges, 
such BM gonorrhoea, vaginitis, ozmna, and cancer of the uterus. 

2. Acrs^tt XH THE BLOOD, SFBaFIC ACTION, AND BBMOTB 
^ LOCAL 40 ITON. 

Kothhig is d^niiely known of the action of Pennan|anio 
Anidl on thO bbod^thsues, or organs of ezoiwtiQiL It^dimcult 
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to believe that any portion of the salt escapes decomposition 
before absorption, unless given in poisonous doses; and the 
Oxide of Manganese, into which it is converted, is believed to 
be inert, although once considered haexnatinic. The internal 
administration of the Potassium salt for some supposed effect 
on infective fevers or gangrenous processes must therefore be 
useless. It has recently ^en used as an emmenagogue. 

By far the most important application of Permanganate of 
Potassium is as a disinfectant and deodorant, apart from tlie 
human body : to disinfect stools and foul discharges after re- 
moval from the patient ; to wash utensils ; and to flush water- 
closets, etc. Its great advantages are, that it is rapid and 
complete in its action ; odourless and n on-poisonous m solu- 
tions of ordinary strength ; and that it shows by change of 
colour whether it is acting or exhausted. The principal dis- 
advantage connected with it is its expense. 

Sub-Group 3. 

HYDRAEGYRUM. Mercury. Hg. 200. 

Mercury is of the first therapeutical importance, 
and a large number of salts and other preparations are 
made from it, all being derived, directly or indirectly, 
from the metal itself. 

Hydrarnrram.— Mercury. Hg. 

Rmrae , — Obtained from Cinuabar, the Sulphide, by roasting 
or distilling with Lime. 

Characieri. — fluid metal, brilliantly lustrous ; boils at 
662® Pahr. and solidifies at —40® Pahr. Impurities. — Lead, tin, 
etc. ; detected by being non-volatile. 

Preparations eontaininff free Mercury, 

1. Hydrargyrum cum Cretii.— “ Grey Powdee.” 
1 in 3, with Prepared Chalk. Pose, 3 to 8 gr. 

2. Emplastrom Hydrargyri.— 1 in 3, with Olivo 
Oil, Sublimed Sulphur, and Lead Plaster. 

3. Emplaatrum Ammoniaci ^eum Hydrargyro.-- 
^ 1 in 5. See Ammoniacum, 

4. FUula Rydraxgyri. — “ Blue Pill.” 1 in 3 ; 

with Ocnofeotioh hi Bxmm, 1^; and Liquorice, Posct 
3 to 8 gr. ® 
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6. Unguentttm Hydrargyri. — “Blue Ointment.’* 

1 in 2, wi& Xia^d and Suet. 

From Ungumium Hgdrargyri ure prepared: 

a, Lzximentum HYnBARGYia. — 1 ; with Solution 

of Ammonia, 1 ; and Cadzphor Liniment, 1, 1 of 

Mercury in 6. 

b, Unoubntum Hydraroyki Compositum, — 
“Scott’s Ointment.” 6; with Yellow Wax, 3; 
OH ve Oil, 3 ; and Camphor, 1 J. 1 of Mercury in 4 

c, SupposiTORiA Hydbaroyri. — 5 gr., with 
10 gr. of Oil of Theobroina in each. 1 of Mercury 
in 6. 

From Hydrargyrum are made: 

6. Hydraiwyii Oxidum Eubnun.— Ked Oxide of 

Mercury. Hj? 0. “ Red Precipitate.” 

Source, — Made by (1) dissolving Mercury in diluted 
Nitric Acid; drjdng; (2) triturating the resulting Pcr- 
nitrate with Mercury; and heating. (1) 3Hg -f SHNO^ 
= 3(Hg2N03) -f 2NO + 4H80. ‘^(2) Hg2N03 + Hg=: . 
2HgO + 2NOj. 

Charaeters . — An omn^-red crystalline powderj, 
n('arly insoluble in water. Kvolves 0 gas when heated ; 
llg remaining behind. Impurities, — Red lead and brick* 
dust; detec'ted by being non- volatile. Nitrate of 
' mercury ; by yielding nitrous vapours by heat. Doee^ 
i to 1 ; rarely usil internally. 

Preparation, 

Unoubntum Hyprargyri Oxidx Rubex. — " 
” Bed Precipitate Ointment.” 1 in 8, with Hard 
and Soft Paralnn. ^ 

7. Hydrargyxi Persulphas.*— Persulphate of Mer* 

cury. HgSO,,^ . 

^ Source . — Mikde by dissolving Mercury' in hot Sul- 
phuric Acid, and drying. Hg -|- 2 H 2 SO\ = HgSO^ 4- 
2X1^0 4* BOj. 

. Vhara<d$r$,^A. white, h^vy, crj^stalline powder; 
icendei:ed yellow by affusion of water; entirely volati- 
lised >oy heat. , Not given medicinally. 

. ^Fmn Mythitr^ri^Pfireu^hae ire made: 

Hetoniy.* Caloniel. HgjjCI.. 
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Source, — Made by (1) and (2) triturating a 
mixture of Persulphate of Mercury, Mercury, and 
Chloride of Sodium ; subliming ; and washing with 
boiling water. ( 1 ) Hg 804 -h lIg = Hg„S 04 , ( 2 ) 

Hg 8 S 04 + 2Na01 = HgaCL-f NaaS 04 * The Mercury 
prevents the formation of Perohloride. 

Ckarcietere, — A dull white, heavy, nearly taste- 
less powder, insoluble in water, spirit, or ether; 
boiling concentrated nitric acid oxydises and dis- 
solves it; is blackened W ammonia, dimercurous- 
ammonium- chloride, (NHaHggCl), being formed ; 
entirely volatilised by heat. Impurities, — Perchlo- 
ride of Mercury; soluble in warm ether. Other 
chlorides ; which are not volatile. Dose, | to 5 gr. 

Preparations, 

a. Lotio Hyduahoyki Nigra. — Black 

Wash. Calomel, 1 ; Lime - Water, 146. 

HgaClg -f Ca 2 HO =rHgaO + CaOla+HgO ; the 

Black Oxide being formed. 

/3. PiLtJLA HyURARGYBX SuBCHLORXBl 

CoMRoaxTA. — Plummer's Pill. Calomel, 1 ; 

Sulphurated Antimony, 1 ; Guaiacum Hesin, 

2 ; Castor Oil, 1. Dose, 5 to 10 gr. 

y, UWOUENTITM HyDRARGYIU SuBCHLORIDI. 

— 1 in 6 J, with Benzoated Lard. 

h. Hydrargyrl Perchlorldnxii. — Perohloride of 
Mercury. ** Corrosive Sublimate.” HgCl,. 

Source , — Made by triturating a mixture of Per- 
sulphate of Mercury, Chloride of Sodium, and Black 
Oxide of Manganese; and subliming. HgS 044 - 2 NaCl 
-f MnO, = HgClg -h NaaS 04 MnOa. The M^- 
ganeae prevents the formation of Calomel, by setting 
free Cl which converts the Sub- into the Per- 
cUoxide. 

Ckaraeters, — Heavy colourless masses of pris- 
matic m^stsls. SoMUity, 1 in 20 of water; 1 in 6 
of spirit 1 in 6 of bther. In(!>cmpai^le with c^a- 
Hes and their carbonates, iodide of potassium, lime- 
water, tartar-emetic, nitrate of silver, acetate of 
lead, Ihlbumen* soaps, decoctaon of bark. Impurities, 
-^Fxxed salts ; detected by not volatilismg. Doss, 
iolgr. 
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Treparatiom^ 

o. Liquor Hyrsaroyri Perchlokidi.— J 
gr. in 1 fl.oz. gr. in 1 fl.dr,) of Water, with 
{ gr. of Chloride of Ammoniam. Part of the 
NH4CI forms a double salt with HgCl 2 and 
prevents decomposition. 30 to 120 min. 

iS. Lotio Hydrargyri Plava. — “Y ellow 
Wash.” Corrosive Sublimate, 1 ; Lime-Water, 
243. HgCla + Ca(HO)jj= HgO-l-CaCls+HgO ; 
the Yellow Oxide being formed. 

From Kydrargyri Ferchloridum ixre made: 

y, Hydrargyri lodldum Buhnixa.— Ped 
Iodide of Mercury. Hgl^. 

Source , — Made by mixing hot solutions of 
Ferchloride of Mercury and Iodide of Potas- 
sium; and washing and drying the precipitate. 
Hgaj H- 2KI = HgTa -f 2fca. 

Characters , — vermilion crystalline pow- 
der. Soluble feebly in water, freely in ether, 
or in an aqueous solution of Iodide of Potas- 
sium. Entirely volatilised by heat under red- 
ness. Impurities f as of the Perchloride. Dose, 
*toigr. 

Freparatiom. 

i. Liquor Arsekii et Hydrargyri 
loDiDi. — Solution of Iodide of Arsenium 
and Mercury. Donovan’s Solution. 

Source, — Made by dissolving by tri- 
turation equal parts of Iodide of Arsenium 
and Bed Iodide of Mercury in Water. 

Characters, — A clear pale yellow 
liquid, with a metallic flavour. Contains 
1 per cent, of eachlodide. Dose^ 10 to 30 min. 

ii. TTkouentum Hydrargyri Ipmm 
Burbl-^I in 28 of l^mple Ointment. 

3. Hydra rg y r tt P Asunoniatiaii. — Am- 
xnoniatcMl Meronry. ** White Predpitate.” 
KHjHgCl. 

Saurce.^M&de W precipitating a solution 
of P^hloride ol Marcnry with diluted So^ 
lutiDR Of Ammonia; wiadxing, and 
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Charaetert, — An opaque white powder, in- 
soluble in water, spirit, and ether. Impwitiea^ 
as of the Perchloride. 

Fi'eparatim, 

UNotTENTUif HYPKAaoYai Ammokiati. 
— 1 in 10, with Simple Ointment. 

c. Eydrargyxi Ozidum Flayum.— Yellow 
Oxide of Mercury. HgO. 

Source, — Made by precipitating a solution 
of Perchloride of Mercury in water, with 
Solution of Soda ; washing, and drying. HgCL 
-f 2NaHO =HgO + 2NaCl + HjO. 

Characters. — ^A yellow powder ; insoluble in 
water; entirely Yolatilised by heat. Has the 
same composition as the Ked Oxide, but is 
non-crystalline* 

Freparatim. 

Olbayum Hydbabg yri. — Oleate of 
Mercury. Yellow Oxide of Mercury, 1 ; 
dissolved in Oleic Acid, 9. A light brown, 
oleaginous, semisolid substance, with a 
smell of Oleic Add. 

8. Liquor Bydrargyri Nitratis AcidUB.->hlitrate 
of Mercury, Hg2N08, in solution in Nitric Acid. 

Source, — Made by dissolving 4 oz. of Mercupr in 
6 fl.oz. of Nitric Add and 1} fl.oz. of Water, and boiling. 

Characters, — A colourless, stronigly acid liquid ; sp. 
gr. 2‘0. Impurity, — Subnitrate of Mercury ; giving 
precipitate when dropped into diluted Hydrochloric Add. 

9. Vuguontum Eydrargyxl Nitratis.— Citrine 
Ointment.’* Made by adding a hot Solution of 4 of 
Mercury in 12 of Nitric Add, to 16 of Lard melted in 
82 of Olive OU; heating until the mixture froths up; 
and stirring till cold. 

Freparation. 

UiraUSNTTTM HYDaAEOYBZ Niteatu BmPTUX. 

—I, with 2 of Soft Paraffin. 

f iViwi-sJWaf Salt of Mercury, 

B^rdrugjvl yixlds.--Gre6ii Iodide of Meroary. 

Hg^tg. A dull green powder, insoluble in water; becoming 
ydlowish from conversion into the Bed Iodide Dylteeping. Made 
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by rubbing together Mercury and' Iodine with a few drojps of 
Spirit. Dow, 1 to 8 gr. 

OJENEBAL CHEUICAL CHABACTER0 OF 8ALT8 OF HYhBAXtaYRUII. ' 

Solutions of Mercurous salts give a black precipitote with 
HaS ; and a white precipitate with HCJl, blackened by NH^HO. 
Those of Mercuric salts give a brown jprecipitate with ; 
a scarlet with KL The insolub'i^ Mercurials' aie volatilised' by 
heat. ^ ii 


ACTION AND USES. ^ 

1. nCMEDIATE LOCAL ACTION AND USES. 

Mercury and moat of its preparations cause but ; 

irritation of the unbroken skin unless applied for some time ; 
but all the stronger mercurial preparations are to be used with 
caution locally. On ulcers and mucous surfaces mercurials 
produce four dtfmiifi effects : L We^ solutions of the Per- 
chloride to ^ gr. to 1 fl. oz.), and the Ointments of the various 
salts, are astxtnj^t, antiphlogistio, and stinnilaiLt, like the 
preparations of other metric salts. {See page 68.) On this 

S le many infiammations of the skin and eyelids afe 
with Red Precipitate, White Precipitate, and Citrine 
Ointments. 2. Stronger solutions of Corrosive Sublimate 
cause inflammation of the skin, and concentrated solutioas are 
caustic; but neither effect is employed surgically. The Acid 
Solution of the Niimte is also a powerfiu caustlu used to 
destroy small growths on the skm. 8. All mercurials are 
aatise|itic and disiufectant, especially the Perchlodde. {See 
page 102.1 4. Part of the af^lioation is absorhedruisid pro- 
duces, both locally and genexmly, the spedllo e£^ of the 
metal to be presently described. official lotions are 

intended to have a Ic^ speddb action, add are much used- in 
s^hilis. As it is fx^uently desirable to pbtcdn the general 
effects of Mercury,^ by local aj^lication, it*wl^ be .weR to 
describehere the various methods of administratbu of lie di^. 

(1) tnmuitim . — ^lu the form of the Ointment, metaimc 
Mercury may be apj^ed byJmunctiOD^ i.e. rubbed mto a ibft 
part of iiie ekid. Thus aj^Hed) Mercuiy imdeubted^ 
the bijOo4r bu^ it, has been contended mt the metal ‘ 
adiulttad ly the hut throu|^ the hmgs^ in the : 

heated 'body' 



' mc^cskluiporiam^. the 'fact «! 
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that the Bystem can ho quickly brought under the influence of 
Mercury by inunction. The Olcate painted on Uie akin also 
conveys the metal into the system. 

(2) Fumigation. — llie Subchloride (Calomel) may be ad- 
ministered by fumigation. The vapour of Calomel, rising from 
a vessel heated by a lamp, is conducted to a paii or to the 
whole of the surface of the body of ^ the patient, and there 
allowed to settle as a flne deposit of the s^t. The effect is 
increased by simultaneous diaphoresis, induced either by the 
vapour of water or by such a drug as Jaborandi. 20 gr. of 
Cuomel may thus be fumigated, during a sitting of twenty 
minutes. The same doubt exists as to the precise way in 
which the Calomel thus applied enters the system. 

(3) Baths. — ^As a bath of dilute solutions of the Per- 
chlonde, say 3 dr. to 30 gallons of water, with 1 fl.dr. of 
Hydrochloric Acid. 

(4) Endermidally . — ^Mercurials may be dusted on to tlie 
raw surface of a blistered portion of the skin, or soft syphilitic 
growths (conflylomata), when they are rapidly absorbed. 

(o) Solutions of the Pcrchlorido (albu- 

minates or peptonates) may^be injected under the skin or into 
the tissues ; a |>owerful method, but apt to produce sores. 

(6) Inhalations. — The vapour of Morc'urials may be in- 
haled, as we have seen ; but this method is rarely intentionally 
employed. 

(7) Fer rectum. — ^Mewury may be given in the form of 
suppositories. 

Whilst the speeifle effects of the drug, presently to be 
described, are developed by those methods, the local effect 
will be more marked : certain skin diseasos will be healed, 

procmes in connection with the bones or joints will be redu^S^ 

Internally, the lo<»l action of Mercury is the same as 
extemellv, according to the nature and strength of the prepara- 
tion employed. Very dilute solutionB of , the Perchloride (4 gr. 
tq 10 bs., ^ith B min. of Hydrochloric Acid) may be used as a 
gargiq ^ wash for i^hilitio ulcerit of the tongue and gums. 
AH thb salts of Mercury act upon the mouth, gums, and 
salivary glands, causing salivation ; but this effect is due to 
Wir eskoretion, not to their immediate influence on the parts, 
and will be described later. * 

In ^he stomaph, MercurialB combine with the Chloride of 
Sodium the secretions, and, whatever their original form, 
ore converi^ into a dcnhle ^loride of > Sodium ana Mercury; 
which further unites the albumincms juices, to fonn*a 
complex luelecttie of Mercury, Soc|i*iTn, Ohhim^.and Albumen. 

H- - H 
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This compound, althong^h pfocipitated at first, is soluble in an 
excess either of Chloride of Sodium or of Albumen ; exists in 
the stomach, therefore, in solution* and is readily diffusible 
and easily absorbed. It is not specially irritant in modezate 

S uantities, and none of the salts of Mercury given in medicinal 
OSes produce vomiting like Zinc and Copper; indeed, Br. 
Ringer has shown that Calomel in gr. doses, or Hydrargyrum 
cum Cretd in J gr. doses, given every two or three hours, 
arrests some forms of vomiting in child^n. In large or con- 
centrated doses, however. Mercurials are irritant or corrosive 
to the stomach, and should alwa 3 ra be given with caution and 
after meals. 

The irritant effect of Mercurials continues in the duodenum, 
naturally taking the form of purgation. The Perchloride is 
never employed to produce tlzis effect, but divided Mez*cury in 
the form of the Pilula Hydrargyri or Hydrargyrum cum Cretd, 
and Calomel, are common purgatives. The action of Mer- 
curials as pur^tives is a purely local one, none of the metal 
being absorbed, but the whole expelled in the faeces. The exact 
nature of this action is, however, obscure. Probably the intes- 
tinal glands are chiefiy stimulated to increased secretion, and 
the mucous membrane irritated to such a dogreo as to pxx^uoe 
a moderate increase of watery exudation from its vessels into 
the bowel, peristalsis becoming more brisk at the same time. 
The result is thorough evacuation of the contents of the 
small intestine, as large, loose, but not watery, stools charged 
with bile, which has been hurried out directly from the duo- 
denum, and not allowed to re-entor the portal circulation by 
absoiption from the lower bowel, as it normally does. Thus 
Mercurials, esneoially Calomel, increase the amount of bile 
evacuated without directly increasing the amount secreted; 
that is, are indirect ohda^^ee by being duodenal purgatives. 
The manner in which indirect choUgogue action stimulates 
the liver to further secretion is discussed on page 47d« The 
purgative action of Mercurials is greatly assisted by a subse- 
quent saline, each as iSeidlitz Powder, or, the Mistura Sennse 
uomposita. The class of diseases in which Mercuritds are 
selected as purgatives chiefiy include cases of congestion of 
npxtal systm and liver, eej)ecially those referable to secondary 
nidig68<^ ircun free living gout; cases of constipation 
attended'\by initable stomach, or actual ulceration of the 
stomatfii or bowels ; very rarely oases of habitual constipation, 
exc^t intevals to enable gentle laxative measuretto 

set ko^ iimf % and diarrhoea, whk it is distinctly reler|ble 
to b^iarr deik^ the presence of an Irritant 
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2 . ACTION ON^THE »I.OOD, 

As we have seen, Mercury enters the blood freely through 
the broken or unbroken skin. From the bowel but a small 
part of a medicinal dose is absorbed, the rest passing off in the 
fasces as the sulphide, unless combined with Opium, which 
delays its progress through the intestine. The complex mole- 
cule which Mercur^r forms in the stomach and intestines is 
decomposed on entering the blood by combination with Oxygen 
and Albumen, an Oxyalbuminate of Mercury being the -result ; 
and apparently the same compound is formed when the metal 
enters by other channels. 

No direct effect on the blood can be attributed to Mercury ; 
but an impairment of nutrition generally, including digestion, 
attends its excessive use, and induces impoverishment both of 
the plasma and the corpuscles, indirectly referable to the drug. 
The blood under these circumstances is more watery and 
coagulates less firmly, and nutrition may be jtnrther disordered 
in consequence, with the production of low forms of inflam- 
mation and ulceration. But it is to be clearly imderstood that 
this is not in any sense a specifle effect of Mercury, and that 
the influence of Mercury upon inflammatory products and 
s^hilitic growths, to be presently described, is not exerted 
through the blood, hut upon the tissues themselves. None of 
the uses of Mercurials can therefore be referred to under this 
head, but the impoverishing effect of these drugs upon the 
blood most be constantly kept in mind, and the quality of the 
blood sustained by abundance of food, and the strictest atten- 
tion to digestion. If the appetite fail, or serious dyspepsia 
arise. Mercurials must at once be stopped. 

3 . SFBCIFIO AcriON. 

Mercury qmckly leaves the blood and enters the tissues, 
where it is apt to remain almost indeflnitely, being excreted 
with comparative idowness, especially when the looeys are 
diseased. . {t has been fouhd in every organ of the body^ most 
abundantly in the liver; It is a remarkable faci» however, 
^at no demnite anatomioal change has ever been demonstrated 
in tbe viaomaj such as the vessels, liver, or nervous system, 
even in cases of chronic poisoning ^y this metal ; Mercury in 
this r^pect again differing from Xead, Silver, Antimony, and 
Arsenic.^ Whilst, therefore, the imecifle action of Mercury is 
unquestionable, itssKM^? of action is still obscure, and numerous 
theory have been tMcopoaed to account lor it, which need not 
be fi^y disohssed hto. The ihost probi^le explanation of 
the emsets of Mermury nutrition may do said to be that 
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in some way or other it interferes wiijh the growth or life of 
germinal cells, an^ that it has therefore an alterative influence 
on certtiin processes, such as inflammation and syphilis, which 
are characterised by a growth of small young cells. Possibly, 
it may have a destructive influence on cei'tain ferments and 
organtos connected with physiological and pathological 
metaholisTf^ one of these being the organism of syphilis. 

Whatever may be the explanation of its action, Mercury 
produces a train of symptoms, when given for a considerable 
period in moderate doses, known as “ bydrargyrism/^ which 
chiefly take the form of swelling of the gums, salivation, dys- 
pepsia, and diarrhena ; ulceration of the mouth, mucous mem- 
branes, and skin; debility; nervous phenomena, including 
muscular tremors and paralysis, pains, am mental disturbance; 
cardiac depression; amemia and cachexia. The tompers^ture 
is not directly raised, nor are the total excretions more abtm- 
4gmt, so that there is no positive evidence of increased ^meta- 
bSltsm as an efieeJb of Mercury. 

4 . SPECIFIC USES. 

The uses of Mercury as a speeifle remcnly bear no definite 
relation to these effects, which have been mentioned chiefly 
that tiiey may be recogn'^ed arrested. The principal 
a|)plication of the drug is as an alterative in syphiUa, a 
disease attended by the groivth of cells around the so^l 
vessels, and the development of these into nodes, gummata, 
various eruptions, etc. Mercury has a ^werful' influence in 
controlling the severity of tins aisease. Its employment may 
be commenced with various local applications to tho primary 
sore, and regular internal doses of the Solution of tne Per- 
chloride, Calomel, Grey Powder, or some of the other prepara- 
tions, until salivation threatens. It is generally (not uni- 
versally) believed that the secondary st^ is rendered less 
severe, or is even <mtirely prevented, by this means. The dbig 
must he continued during the appemnee of secondary symp^ 
toms ; hut, aa a. rule, it is better omitted in the tertiazy stag^ 
The parricolar piep^tion einployed varies with the e:|^rience 
of the practitioner^ Q^ine and Opium are tisefnl ’theans of 
simporij te M with Meroury in a course of the metal, 

aha we tiiat unless tiae am)etite and digestion 

continue its uiie mast be interrupted. . 

^e olber use of Merouriid^ :as adtetative remedies is in 

of^ serous 

mtehihnhSj sach^as |mtOni%» meuin« 

apl,' and okhiila ^ 0 |ibe:ipuversal 

m Bhglan^ (h now in 
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peritonitis of a subacnte or chronic kind, in inrhich, as in 
most instances where it is used as an a^^tiphlogistic, Mercury 
is combined with Opium. Possibly some of the benefit thus 
attending mcrcurialieation in inflammation, and which was 
formerly referred to a resolvent” action on the flbiin of 
exudations, is due to its purgative and indirect chohigoguo 
effects. • 

5. UlSMOTE LOCAL ACXIOX ANU USES. 

. Mercur}’ passes out of the. system in all the secretions (the 
saliva, sweat, milk, urine, and bile) probably as an albuminate, 
and stimulates many of the glands m It is in this way, 

as we have seen, a powerful dalagogue, causing swelling of 
the saliva^ glands and a profuse flow of the secretions of the 
mouth. This effect is important only because it is to bo 
avoided. The diaphoretic effect of Mercury is comparatively 
insignificant. Whilst it docs not increiise of itself the volume 
of urine, it assists to a marked degree such diuretica as 
Digitalis and Scilla; and it must be given with caution in 
kidney disease, as it is believed to aggravate inflammation of the 
tubules, and readily produces its debilitating effects when the 
renal function is impaired. In the fmces Mercury leaves 
the body as the sulphide, ?vhich is derived, first, from that 
considerable portion of the dose which is not absorbed ; and, 
secondly, from the portion excreted by the liver (in the bile), 
and bv the pancreas and intestinal glands. It will thus be 
seen that but IHtle use is made of the remote local action of 
Mercuiy. 

6. ACTION AND USES OF THE BXFFBHENT PKEFAtlATlONS OF 

HEncunv. 

The prepaiatiofis of Mercury, although so numerous, can 
be readily remembered, and their fecial actions understood, 
when they are classified as follows : 

1. Mevmry and |n:epmtions containing it' 

2. he Jp 0 rehhridfi Metcut^ and its preparations. 

3. The of M^nswty and its preparations. 

4. The Atnmoniai&i Mermry^ and their pre- 

parations: a comply group, the action and uses of which 
correspond mainly with those of the Pefobloride, partly with 
those of the BubcnlondOi V. 

5. and the Ointment. 

employed '^ aE ^ ol^ses of eases Ihr which Mercurials are 
adapts 

the Ridded iqte % it exists ipi Ulula Hydrafiyti 
and Hydiitiigyrnth' cum Tlie Blue l?ill is ohiefiy used 
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ag a purgative and indirect chola^gue, but is also ^ven in 
syjJiilis in small doses combined, with Opium and Quinine, and 
in oombinatioh with Digitalis and Scilla as a diuretic (the 
famous “Ghiy’s Pill”). Hydrargyrum cum Grctd, “Grey 
Powder,” is a favourite purgative for children, and also a 
convenient preparation for a course of Mercury in s^’philis. 
Unguentum Hydrargyxi, “ Blue Oin^ent,” is the usual means 
of administering the me^ by inunction in syphilis, A portion 
as large as a pea or hazol nut is rubbed daily into a soft part of 
the slun, such as the ifuside of the thigh, or smeared on flannel 
and applied round the loins, the gums being carefully watched. 
This is a very sure and tolerably safe but very dirty ^thod, 
which is chiefly 
may also be Bm< 


in infants. Mercurial Ointment 

_ over inflamed parts, such as the testis, 

and is used as a pamsiticide. The Diniment of Mercury (the 
Ointment in a liquid form) is chieflv employed as an anti- 
phlogistic and absorbent, bemg soaked on lint and applied to 
the affected part, the joints, or the abdomen in chronic 
peritonitis The same use may made of the Plasters, and of 
the Compound Ointment, “ Scott’s Dressing,” The Suppository 
may be used in syphilis or to kill ascaridcs. 

2. PerdUori^ of Ueroniy.-— This is the most powerful of 
all Mercuruiis. It is one of the most active of antiseptics. 1 
part in 10,000 destroys micrococci and bacilli ; 1 in 1,000 destroys 
their spores. A solution of the fonner strength is suitablo 
for an ordinary lotion for wounds ; the latter strength may be 
used to disinfect foul ulcm*8, especi^y of Sjyphilitic origm ; and 
a solution of 1 in 000 may be employed with care. It is much 
used as an ahtiseptic dressing in combination with cotton wool, 
wood wool, etc. It is also applied in ringworm. Internally, as 
the Liquor (a weak solution), it is given in syphilis only, never as 
a purgative. In this form, the Perchloride is by no means an 
irritant preparation of Mercury, but rather the reverse. iLotio 
Hydrargyn Flava, Yellow Wash,” oontahimg the yellow 
oxide, is applied to ^phOitic sores. As a general disinfectant^ 
1 of the PerohWde in 500 of Water is thoroughly efficient, 

8. Sabchlorlde of llCerciuy.r-Calomel resembhn .metallic 
Mercury in being used externally and internally as a purgative, 
altesariv^ and antisyphilitic remedy, Kxtemally it is applied 
to syphilitic sores and chronic inflammatory grow&s aaCaiQiael 
dust, by fumigation, as the Unguentum, and as the Black 
Wawn l^teri^y^ Chlomi^ js^sa valuable ^gative, very 
r^dHly: liffien, and ei^y heaene even, in irritable states of ,the 
vdth the poV^erlul aorion as an indix^ chola* 
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Btiniulant and alterative, with little or no dii*octly ptirgativo 
' e-ffect, given every night or every other night, for a w'oek at a 
time, in gout and loaded conditions of the system consequent 
on free li\ing. Calomel combined with Opium was the favourite 
Mercurial employed by the last generation of surgeons and 
physicians in the treatment of inflammation, to which we have 
already referred. In syphilis the same combination is still 
employed with success. 

4. The Oiddes, Iodides, and Ammonio-Chloiide of Mercury. 

— ^These substances, although forming a convenient group, be- 
long, as regard their action and uses, chiefly to tho second class 
named. Thus the following closely resemble the Perchloride, 
viz. Hydrargyri Oxidum Flavum, Hydrargyri Oxidum Bubrum, 
Hydrargyri lodidum Bubrum, and Hydrargyrum Ammoniatum. 
Tno flrst two are chiefly used externally in syphilis and chronic 
inflammations of the skin and eyes. Tho Oleate is used in 
syphilis and inveterato ringworm. The ‘‘White Precipitate** 
Ointment is useful as a parasiticide, and as a stimulant applica** 
tion to chronic inflammatory eruptions in children. With the 
Subchloride may be classed the Oroen Iodide, no longer official 
because so unstable and therefore dangerous, but much used 
by some surgeons. The student will not forget tliat the Lotio 
Hydrargyri Flava really contains the Yellow Oxide, and the 
Lotio Hydrargyri Nigra the Black Oxide, although they are 

lively. Donovan*8 Solution is valuable in obstinate syphil^es. 

fl. Liquor Hydraxgyii Nitrutis Acidus, and the Ointment 
of the Nitrate.— The se are not used in syphilis. The former 
is applied as a caustic in lupus and other limited 'growths and 
ulcers of the skin ; the Ointment as a stimulant to chronic skin 
diseases, and to the edges of the eyelids in chronic inflammation 
and ulceration of tho hair foDides. 

]^cautioBS la the use of MeronriaUi.— Mercury must not 
be given as an alterative, antiphlogistic, or antisvphilitic 
rem^y in persons with anssmia or debilify, unless those are 
distinctly r^erable to sy^diiliB, and even then it must be em- 
ployed with caution^ This remark also appHea to tuberculosis 
and kidney disease ; and certain individui^ will occasionally 
be met with in whom even small doses of Oalomd or Blue Pill 
quickly induce hydrargyrism l^*a kind of idiosyncrasy. In 
ovezy instance the patient must be carefully nourished, as we 
have said. On the contraiy, childreii, even infants, bear Mer« 
cury very ivell, although the prolong^ admimstration of the 
motel to them appears to produce a peculiar change in the per- 
manent teeth when they appear, which is extremely unsightly 
(mercurial teeth of Hutchinson). 
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SuB^ORoirlp 4. 

Phosphorus, Arsenium, Intimonium, Bismuthum. 
PHOSPHORUS. Phosphorus, P, 31. 

Under this head will be described not only the 
element itself but the Hypophosphites, which are de- 
rived from it, and are believ^ to be closely related to 
it pharmacologically. 

Phospboros.'-A non-metallic element obtained from 
Bones. 

Source, — Made by ( 1 ) treating Bono-ash with Sulphuric 
Acid and Water ; filtering and evaix>rating ; (2) heating the 
product with Charcoal ; and distilling. ( 1 ) 0 a 32 FO 4 + 
2 H 2 SO 4 r= CaH 42 P 04 (Acid Phosphate) 4* 20 aS 04 . (2) CaH ;4 

2 P 04 = Ca2Pa« (Metaphosphate) + 26.0. (3) 8(Ca2P08) -f 

C,o = P4 4-Ca32P04+ 1000, 

Charaetere. — ^A semi-transparent, almost colourless, wax- 
like solid, when fresh ; luminous in the dark, ignites in the 
air ; insolublo in water, soluble in other, oils, and naphtha. 


JPrfp^rutiom. 

1 . — Oleum Fh(M^omtnm.--4 gr. dissolved at 
Fahr. in 1 fl.oz. of Ahnond Oil, previously heated to 
300*^ and filtered* Doee, 2 to 5 min. 

2 , PUula P]ioB|»lLori,’— 1 ;. with Balsam of Tolu, 40; 
Yellow Wax, 19; and Curd Soap, 30. Doee^ 2 to 
4 gr. to -^.7 gr. of Phosphorus. 


From Phoephorui is mads : 

Caloii Bylwplie^plde. 
Simree, — by heating 


Lime and Water 


with Phosphorus ;.piirifying the liquid ; and tmtallia* 
ing. fi^a(;^ + 9P4-f fiH,0:te3d(PHA^^ 

pearly cryiShls, wiQi a bitter 
nauseous tai^, SoMiUtp, l in 8 of cold mter; in- 
soluble in l^lrit Dose, 1 to 5 gr. 

. ^ Hfp^hosphis is used ill malinp : 

KaPBtitOj. 

aiding^ Oarb^te of 
- Sodiiam :tO lif#Weh<>i Hygq!^ 

aa4 
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Char€ict€r 8 ,-^A. wliito, granular, deliquescent 
salt, with a bitter nauseous taste. Solubility, 1 in 2 
ol water ; sparingly in spirit. Dom, 1 to 5 gr. 

J^hosphoi'm is also used in making : 

Aoidum Phosphoricum Concentratum. 

GENERAL CHEMICAL CHARACTERS OV RHOSPHOKUS AND 
UYFOPBOSPHITES. 

JPhosphorus is luminous when opened in a dark place. JSy^ 
pophosphites give a black precipitate with AgNOs ; a grey with 
With Zn and H3BO4 they yield PH3. Acid solutions 
decolorise KMn04. 


ACTION AND- USEa 

Phosphorus has a powerful action on the body, and ono 
which has been proved by elaborate investigations on animals 
to be of the most interesting kind to the physiologist. As a 
poison Phosphorus is also of great importanco. Unfortunately, 
however, it cannot be said to l)e of much value to the thera- 
peutist, as it has disappointed most attempts to tom it to 
X>ractical account in the treatment of diseaso. 

1. IMMEDIATE LOCAL ACTION. 

JEMei*nally and internally Phosphorus acts as a wwerful 
local irritant and caustic, but is never given to produce this 
effect. For the same reason the diug must not be ordered in 
the solid form, but carefully mixed with oil or fat. 

2. ACTION ON THE BLOOD, AND ITS USES. 

Phosi^oruli enters the blood, and may beloiizidin it partly 
uhehang^, partly oxydised into Phospnorous or Phosphoric 
Acid at the expense of the oxygen of ^0 red cotpisdes, 
specific effects to be presently described ciumot, however, be 
accounted for by intenerence with the oxyg^ting function 
of the blood. Phosphorus has been empm^ in leuksomia 
and lymphadenomo, but on the whole with disappointing 
results. 

3. SFECIPIC AbnON AND USES. 

the tissue Phoiiphords may be traced as the uhoombined 
element ; anoth^^ proof %at its oxydation in the blood is 
incom^giete. Its effect metabolism, irhen gfirea in lasge 
doses» IB most distinct and definite* It inerdhses the nitrogenous 
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products, including urea, tyrosin, and leucin; reduces the 
glycogen of the liver to nil; raisos the temperature ; diminishes 
the excretion' of carbonic acid, and the volume of oxygen ab- 
sorbed ; and leads to fatty degeneration of epithelial, glandular 
and muscular protoplasm throughout the body. No doubt 
these alterative effects are essentially associated with each 
other ; Phosphorus, whilst increasing metabolism, so influencing 
it as to diminish oxydation, and thus to arrest the process at 
the first stage where pi^telds are converted into urea and oil, 
instead of allowing it to proceed to the second and final stage, 
where the oil is further oxydised into carbonic acid and waters 
Hence all the results just enumerated : whilst the soluble pro- 
ducts (urea, etc.) are excreted, the insoluble products (oils or 
fats) are retained in the tissues, constituting fatty degeneration. 

The uses to which Phosphorus has been put as a specific 
remedy do not obviously depend on these effects upon nutri- 
tion. It has been given in nervous disorders, such as neuralgia ; 
in adynamic conditions, such as typhoid fever; in some 
kinds of skin diseases, including pemphigus; and as an 
aphrodisiac. It is difficult to understand how any of these 
morbid states can bo benefited by a substance which diminishes 
oxydation ; and, indeed, the empirical use of Phosphorus has 
recently boon in a great measure abandoned. 

In very small doses Over a cousidexable length of time, 
Phosphorus affects the struoturo of bones, convortinp^the spongy 
portion into firm, compact substance, without in any way 
altering its composition chemically. It has therefore been 
recommended in rickets and for ununited ftaci^uro; but in 
rickets, at least, is far inferior to certain other medicinal 
measures. 

Bypophosphites of Sodium and Calcium.— Ibe Hypo- 
phoBphiteB have recently been much employed in cases of 
nervous and general debility, and chronic lung disease; and 
act, according to some authorities, in the some manner as 
Phosphorus, without being irritant. As the Hypophosphnes 
are probably converted into phosphates in the stomach, they 
may be expected to simulate the fiver and bowels, and to affect 
the growth jmd healing of honeSi^ lymphatic glands, and adenoid 
tissue, iiufid^ffng tuberde. 

4. JUUCOTB LOOAt ACTION, 
u exited by the kidneys^ Phosptous and 
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ABSENIUM. Arsbnium. As. 75. 

All the preparations of this metal are derived from 
White Arsenic. 

Acidum Arsenlosilinu-^AxBenioas Acid. White 
Arsenic. Aa^Os. 

^ Source , — An anhydride (not a true acid), obtained by roast- 
ing'arsenical ores, and purined by sublimation. 

Characters,— A, heavy white powder; or stratified, opaque, 
white porcelain-like masses. Solubility ^ 1 in 100 of cold, 1 in 
20 of boiling water. Vohitilised by heat of 400® Fahr. 
campatible8,—^\X% of iron, magnesia, lime- water. Impurities , — 
Lime salts ; non-volatile, liose^ to gr. in solution. 

.Preparations. 

1. Liquor Arsenicalis. — “ Fowler’s Solution.” 

Source . — Made by boiling Arsenious Acid and Car- 
bonate of Potassium in WaW ; and colouring with 
Compound Tincture of Lavender. 1 m 100. It is 
doubtful whether any decomposition occurs. 

Characters. — A reddish liquid, alkaline to test-paper, 
with the odour of lavender. Dose^ 2 to 8 min. 

2. Uqiur Arsenld HydzochloricaB.<— Hydrochloric 
Solution of Arsenic. 

Source . — ^Made by boiling Arsenious Acid with Hy- 
drochloric Acid imd Water. 1 in 100. No decomposi- 
tion occurs. Chceractei's. — Colourlesi^ with an acid reac- 
tion. HoH^ 2 to 8 min. 

"Ffim Acidum Arseniosum are made : 

3. SodU ArsenUui. — Arseniate of Sodium. Nag 
HAb 04,12H30; and Ka3HAsO4,7Hg0. 

Source. — ^Msde by (1) fusing Arsenious Acid with 
Nitrate and Dried Carbonate of Sodium ; (2) boiling the 
product in Water ; and crystallising. (1) Afl^Og + 
2NaNOg 4* NagOOg =; Na4AB207 (Pyro-Aiieniate of 
Sodium) 4* NgO. 4- COg. (2) NaiASaCy 4- ISHgO = 
2(NajHA804,7Ha0^. 

C^araeters. — Oolourlessi^ransparent prisms. Solu- 
bility ^ 1 in iS of water. 2^e solution is alkedine. Heated 
to 300® Fahr., it loses 53^73 per cent, of its weight, 
ikw#, ^ to 4 gr* 

J^epardtim* 

Liau0a Sonit AnsaNUTis.ir-l, dried at 300^ 

Fahr., inlOO of Distilled Water. Dose, 6 to 10 min. 
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Fnhn Jrseniate qf Sodium ia^mide : 

Ferri Arsemas. See Fetrum, 

4. Arsenil lodidum. — ^Iodide of Arsenium. Asl^. 

Source, — ^Made by the direct combination of Iodine 
and metallic Araenium; or by eyaporatin^ to dryness 
an aqueous mixture of Arsenious and Hydriodic Acids. 

Charqctors* — SmuU orange-coloured crystals, readily 
and almost ontirely soluble in water and in spirit. 
Aqueous solution neutral. DoeCf gr. 

Fri^ration, 

Liquor Arsbnii bt Hyurargyri Iodidi.-- 

Donovan*s Solution. See Sydrurgyrmn^ page 94. 

OBNE]^L CHEMICAL CHARACTERS OB BALTS OF AliSEXlUM. 

Arsenic volatilises by heat, ezzutting tlie o^our of garlic. 
It also gives Marsh’s and Beinsch’s tests. Acid arsenical 
solutions give a yellow precipitate with ; Arseniates give 
a chocolate precipitate with AgN 03 . 


ACTION AK0 USES. 

1. IMMEDUTE LOCAL ACTION AND USES. 

ExtemaUy.^AxmsDXom Acid is irritant, caustie, and anti- 
septic. It is used occasionalW to destroy lupus, epithelipma, 
and other superficial or limited new gronHhs, in the form of 
a paste,” composed of Arsenious Acid 1, Charcoal 1, Red 
Bulphuret of Mercury 4, and Water. In the form of a dUuto 
ointment, it is employed in psoriasis to remove the scaly growth. 
Arsenic must be used locauy with great care, as it i4 absorbed 
from the broken skin, ulcers, and mucous membranes^ unless 
sufficient infiammation be set up tb throw it' off. 

local ooirosive aetlUm of Arsenic may be 
employed in caries of iUie teeth to destroy the painful pulp 
before stopping, a paste oobiposed of 2 pai^s of Arsebious Acid, 
1 part of Bul]^te of Morphine, and a sufficiency of Creasoto 
tc a stifl compound, being pla^ in the cavity. 

stomch in moaimnal doses, "the preparations 
of do hot cmriline ^^th klbuininous (intents like 

«.9lerCt(ry, b^ remain nndiasiged.^ thhs act npon the 
jm»pA m^mbi^^sl^niatlng; tba li^ves and vnaseii^ causing 
^iaeense of heat anah^gef^af^bl<i^fea|n^ 
fn ttaie sodiaU doles Mth advantage in 
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some cases of gastric dyspepsia ; and a similar effect on the 
duodenum makes it of some valuo in lienteric diarrhoea. If 
the dose be increased, the stimulant action may readily pass 
into Irritation of the etomach, attended by pain and sickness, 
and diarrhoea from intestinal excitement. These symptoms, 
which we shall find to be partly due to the excretion of the 
metal, are to be remembered only that they may bo avoided, 
or arrested if they should arise. 

2 . ACTION IN THE BLOOD, AND XTS USES. 

Arsenic quickly enters the bloo^ but |)roduc6S no effect 
upon it except as a consequence of its specific action on the 
tissues, presently to be described. It has been us^ with suc- 
cess in some forms of anmmia ; but less frequently in idiopathio 
biases than where the corpuscles and plasma have suffered from 
failure of nutrition elsewhere (symptomatic aneemia), as in 
tuberculosis, malaria, gout, and rheumatism. Alone or com- 
lanod with Iron, it has sometimes an excellent effect in restor- 
ing the blood in such cases. 

3 . SFECXFIC ACTION AND USES. 

Arsenic enters all the organs and tissues, but is not known 
to combine with their albuminous constituents ; it i-emains in 
them for a short time only ; and is quickly excreted. During 
this period, however, it mstinctly influences metabolism; ac- 
cording to Binz, by ^temate oxydation of Arsenious into 
Arsenic Acid at tlie expense of the” protoplasm, and reduction 
of the higher Acid a^in into the lower by the venous and 
capillary blood. It first roaches the liver, and reduces the 
aniount of glycogen in it, so that it may be occasionalK', but 
by* no means often, used with success in diabetes. Di the 
other or^ns it interferes similarly with metabolism, appa- 
rently (Hke Fhosphorusj through the oxygenating process. 
An increased amount of nitrogenous 'waste ajmearStin the 
urine; the temperature rises: and ihe oiXcemxe fatty pro- 
duct of the albuminous decomposition remains unoxcreted, 
constituting fatty degeneration. Short of this effect, Ar- 
senic appears to produce a wholesome increase of the meta- 
bolism or vital acrivity of all ^e organs; and it is perhaps 
in this way that the drug abts as a tonie, and as a valuable 

alterative in such classes of disturbed nutrition as gOut and 
chronic rbeiixnatism- For the same rsMon it liastens the 
f degeneration and absorption of inflammatory products in 
cdtarrhal pneumonia and phthis^i. It is possible, however, 
that Arsenic afiFoets th^ l{le ppeesses of other living particles 
in the body besides the tissue elements, namfly, the o^^anisms 
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of certain disoaseB. It is, next to Quinine, the most snocessfiil 
medicinal agent in the treatment of chronic malaria, brow- 
ague and other ^^rieties of neur^gia due to the same cause, 
and malarial cachexia ; and it is used with advantage in hay- 
fever. It sometimes dispels lymphomatous tumours. Beyond 
a safe amount, Arsenic produces a series of nutritive disorders 
in the tissues, characterised chiefly by debility and nervous 
disturbances, known as chronic arsenical poisoning/^ which 
need not be detailed here. 

Next to nutrition generally, the nervous system appears to 
be most influenced by Arsenic, which is found abundantly in 
tho grey matter of the cord in poisoning by this m^tal. Here 
it acts by diminisMng the sensibility and reflex imtability of 
the centres ; the motor nerves and muscles are affected later. 
Preparations of Arsenic are useful in chorea, various forms of 
neuralgia, and spasmodic asthma, especially when malaria or 
anmmia, or both, may hap^n to be associate with the neurosis. 
Like Phosphorus, Amnic increases the compact tissue of bone 
at the expense of the medullary tissue, but it is not specially 
used to produce this effect. In large doses it has a depressing 
effect on the respiration, circulation, and temperature. 

4. BISHOTB XiOCAL ACTION AND USES. 

Arsenic is excreted chiefly in the urine in the form of 
arsenious acid : also by the goAro-intestinal mucosa, the liver, 
and skin. It is not known to affect the kidney specially, but is 
sometimes used in chronic Bright’s disease, ^e gastro-enteric 
irritation, set up by over-doses of Arsenic, appears to be chiefly 
produced during the excretion of the metal, not as an im- 
mediate local effect. The liver, as we have seen, is modified 
in its activity ; and part of th^ value of Arsenic in chronic 
gout, gravel, and skin diseases, may be referable to its action 
on the greatest metabolic organ in die body; Hither indirectly, 
or dir^y, its effect on the skin js very marked. It is 
the most valuable of all internal remedies for certain eriip- 
tions obviouriy connected vrith disordered nutrition, such as 
psoriasis, chrome ^ot aouii^) ecz^a, aone^ hnd pezs^higos; 
whilst it dccaeionally causes herp^, and aggravates ei^hema 
multtfptfme, Donovan^s Solution is used in syphilides, Aise- 
niate w Iron cbedbn night sweats in phthiris. 

of i^maagrnaie johokk, Am nsoAvruMs 

u pH m t!8«. . , 

diouldahn]^ 

# W enl' ^ rmtth, •uiliMi ito gai^bt eiM 
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desired, "which is rarely the case; and it ought not to* come 
into free contact "with the exposed mucous membrane. For 
the same reason it must not be given in alterative doses if 
dyspepsia be present. Epigastric fulness, pain and tenderness, 
a sense of constriction in the throat, irritation or soreness of 
the conjunctivse, and especially vomiting, ought to suggest a 
diminution or suspension of the drug. Children bear Arsenic 
with comparative ease, whilst old subjects are said to bear it 
badly. A combination of Iron with Arsenic (for example, 
Vinum Ferri with Liquor Arsenicalis) is one of the best of 
hapmatinics and tonics, probably because tho Iron affords a 
supply of oxygen sufficient to carry the increased metabolism 
product by the Arsenic to a complete termination. Weight 
for weight of the metal, the Arsoniates are less active than the 
Arsenites. 


AKTIMONIUM. Antimony. Sb. 122. 

The metal itself (Stibium) is not official, all the 
preparations being derived from Black Antimony, as 
follows : 


Antlmenimii IVigriim Puriflicatam.— Purified 
Black Antimony. 

Native Sulphide of Antimony, SbjSg, purified from 
siliceous matter by fusion and powdering ; and from Arsenic 
by maceration with Solution of Ammonia, and washing. 

— A myish-black crystalline Mwdor; soluble 
almost entirely in filing hydrochloric add. Impurity . — 
Silica ; insoluble in boiling HCt 


From Antim&niwn Niyrum Fur}ficatum we made : 

Sulphurated Anti- 
of Antimony, 


1. Antintoiiiuia SulphtiratunL.' 
mony. A. mixture oontaliiiiig .Sl ' 


Sbit^, and Oxide of Antimony, I 

by (1) boilii^g l 
Sublimed Sulphur and Solution ;$Kf Soda ; diluting with 
water; and (2) precipitating with Diluted Sttlj^urio 
Add, washing, and drying. (1) 5®bi8a + 6NaHO H- 
28, is 2]SraaSbS4 + Shad +pi„0 % (2) 2NaflSbS4 

+ 8^804 ::s SbaS^ ? 35^a304 

Orar^red powder, without odour, 
and with a dight taste. Disolub& in water; soluble In 
H€1 udth oToliition of tho solution yieldinga white 


dmony with 
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precipitate with ^tcr. tmpttrUlea^ — General ; detected 
volumetrically. ' Dose^ 1 to 5 

Anti^niUM Stdphia'aPim i$ emtmned in Pilula Hy- 
drargyri "Bubchloridi « Oompoaita-^hout 1 in l^e 
Mydrarfftfmm, page 93. ** 

2. liiqnor Antimonii Chlofldl,<^Solution of Chloride 
of Antimony, SbCls, in Hydrochloric Acid. 

Source , — Made by dissolving Porifi^ Black Anti- 
mon^^m Hydrochloric Acid. SbySs -f 6HC1 = 2SbGl]t 

Oharactet'c , — A heavy liquid, colourless when pore ; 
giving a white precipitate when dropped into water. 

From Liquor Antimonii Chloridi is made : 

AntimoTiii Ozidiun. — Oxido of Antimony. 

Source , — ^Hade by (1) precipitating Oxychloride 
of Antimo ny, by pouring tho Solution of the Chlo- 
ride into Water ; washing ; and (2) adding Ciir- 
bonate of Sodium solution, washing, and (Uying. 

(1) 128bCl3 -f loHsO = 2SbCl;t5SbA + SOHCl. 

(2) 28ba3«8bg08 -h 3XaaCO, = CSbA + 6Xaa 

3CO|^. > 

OJiaracUre,-^A greyish-white powder, insoluble 
in water. Impw^tiee, — Higher oxides, insoluble 
when boiled with acid tartrate of potassium. Jhae, 
1 to 4 gi'. 


PcLVis A^TiMONfALis — A suhstitq^ f<*r 
** James’s Powder.’’ 1, with 2 of P^i^ha^ 
of Calcium. J)oae, 3 to 5 gr. ' ‘ 

iHsi Anfimnii 0:tidfffn U made : 

AiMdmontttin TMoiantiatm Tartarated 
Antitii^y> TartairEmetic. ESbOC^H^OM HaO. 
An pxy«t!^te ^ Antimbny and Potassium. 

by tfrepgihg a paste of 
Oxi^dlbf linrimbhyand Apid'% ef Potas* 
lettihg it stead to 24 hours; 
evapomting, and crystallising. 


^JttonrleM ie*y«- 
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in proof spirit. Solution is faintly acid. In- 
wm/patihU9 » — Gallic and tannic acids, most 
astringent infusions, alkalies, lead salts, /m- 
puritxei , — Cream of tartar, detected volumetri- 
Sl^ly and ky solubility'. Dom , — ^As a diaphoretic, 
to ^ gr. ; as a depressant, ^ to 1 gr. ; as an 
emetic, 1 to 2 gr. 

Freparalx^m, 

cu ITnoubntum Antdionii Tabtarati. 
1, to 4 of Simple Ointment. 

/9. ViNOM Antimokxalb. — 2 gr. in 1 
fl.oz. of Sherry. Do^e^ 6 min. to 1 fl.dr. 

OBNEBAL CHEMICAL CKABACTBBS OF ANTIMOBIUM BALTS. 

Salts of Antimonium give an orange precipitate with H^S, 
and can be detected by Marshes and Beinsch’s tests, 


ACTION AND USBS. 

1. IMMEDIATE LOCAL ACTION AND USES. 

Extet'nally, — Antimony, in the form of the Liquor Anti- 
monii Ohloridi, is an esdu^tic, employed chiefly in veterinary 
practice, occasionally by the surgeon as an application to 
poisoned, foul, or malignant surfaces. Tartarat^ Antimony 
a|)plied to the skin, either in aqueous solution or as the official 
Ointment (half a drachm at a time, repeated), causes a pustular 
eruption, and was once used as a oouxiter-liritaxit in diseases 
of the lungs, joints, or meninges. Antimony is freely absorbed 
from the broken skin, and from mucous surfaces, 

InUmaUyi the local e^ect is equally irritant. In doses of 
1 to 8 grains Tartorated Antimony is an emetio, whence its 
pO]pular name. The effieot is partly direct, due, that is, to the 
imtant action of the drug upon the walls of the stomach ; partly 
indirect, from immediate stimulation of the vomiting centre in 
the medulla. Further, its direct effect on the stomach is pro- 
duced not only when salt is admitted to it by the mouth, 
but after it rea<^es the stomach by the blood, that is, when it 
is being excreted by the gastric mucosa. Thus, whilst Taxto 
Emetic induces vomiting n«>*t quickly when swallowed, it is 
not speedy and evanescent in its effects, but causes both pre- 
rious and tabeequent nausea and depresrion. It is not suited, 
then^re, lor use. in cases ; of poisonmg, where rapid evacua- 
tion is of impm^ thqreismuch general 

1—8 * 



1 14 Materia Medic a and Therapeutics. 


deproBsioii ; bat in tho first stage of Adate infiammatory diseases, 
urith stbenic fever in strong healtl^y subj«e|bi» It is especially 
indicated in respiratory afPections, sucll asiitryngitis aitd bronr 
cbitis, where its remote effects exnectoiant are valuable ; 
or to clear the air passages in ninoft|||& or in whooping 

cough, ^ ^ 

In smaller continued doses the local action of Tartarated 
Antimony on the stomach and bowels is apt to produce loss of 
appetitS) nausea, pain, and diarrhoea. 

2. ACTION IN TH® BLOOD. / , 

' »•' 

Antimony enters the blood either from Within or from 
without, but aoes not appear to combine with the albumen of 
the plasma. No special action or use has to be mentioned under 
this head. 

3. BPBCtFlO ACTION AND U8B8. 

Having reached the tissues and organs, Antimony clings 
to them wi& some tenacity and may be found in them months 
after its administration. Here it sets up a series of important 
changes, attended by phenomena referable to the general nutri- 
tion of the body, to the circulation, respiration, and nervous and 
muscular systems ; besides the effects to be afterwards described 
as referable to its excretion. 

The effect of Anteeny on metaliolhm closely resembles that 
of Phosphorus and, Aisehic, to the account of which the student 
is referred. Briefly, the principal resuljts are fatty degeneration 
of the oigans and increase of the nitrogenous products, oxy> 
genation bsing comparatively deficieiit. Upon this altmtive 
effect depends in peat the value of Antimony in gout, chronic 
skin diseases, etc., to be afterfraids described. The 
is depressed fri>m the first by Tartarated Antimony. Even in 
small doses it reduces the streng^ and very soon the frequency 
of the pulse, which tends to b^me irregular, whilst fainting 
may occur ; these effects bemg dhe to the imtion of the drw 
first, upon the heart (partly dmectly on its nervo-museular sub- 
stanoe, partly r^exly liwt the stomach) ; and, secondly, upon 
the vessel wallsi Aujliitaony ^isitthus a powerful ^etrenlatinv 
deprsssaht i The movements are sdso weakened ana 

disturbed ^1^ this winch causes shortness Of inspiration 
and longiliehhig ea^phratioii;; manifestly a minor degioo oi 
the mihpQdtis^ in vomiting, am|. i^ed tc 

the^ pmm ^ #(pootora^ The msikedlj 

dn|f»0Ssbd> ‘'diree%, in part 

'the effect .of h modbmte'- 
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lowness, and sleepiness. Tartarated Antimony has accordingly 
been us^ as a sedative in the delirium and insomnia of fevers, 
such as t 3 rpbu 8 , and in acute alcoholism (delirium tremens), comr 
. bined with Opium in various proportions. 

The musoiili^syBtmn is so powerfully depressed by Antimony 
that, before the introduction of Chloroform, it was employed to 

§ reduce muscular relaxation in the reduction of hernise and 
islocations. Nauseating and emetic doses cause great weak- 
ness of the volimtary movements, inability to stand, occasional 
tremors, and aching of the muscles. Tartar Emetic is still 
given as an antispasmodic, to relax the cervix uteri in some 
classes of difficult labour, and in combination with purgative 
modiciues to prevent or remove spasm of the bowel. 

4 . hehotb local actzon and uses. 

Antimony loaves the system by all the mucous surfaces, 
the liver, kidneys, and skin ; so that it may cause inflamma- 
tion, salivation, and pustulation of the mouth, opsophagus. and 
stomach, even when administered by the skin. In being 
excreted by the BUmoGh^ it produces there, as we have seen, a 
remote emetic eifect. Its excretion in the biU constitutes it a 
hepatic stimulant; Sulphurated Antimony, either as Plummer’s 
Pill or alone, being much esteemed as a dhotagogua, especially 
in gout and loaded conditions of the tn passing through 

the kidneys it has a slight diuretic aotidici;, In doses of to f 
Tartarated Antiidony stimulates tha skin, acting as a 
diaphoretic, of service in feverish conditions. Its internal use 
occasionally develops the characteristic pustular eruption, which 
suggests it as a remedy for certain kin£ of chronic skin disease. 
Autimonial Wine is a familiar sedative expeotoraat, apparently 
from the excretion of the drug by the respiratory surfaces. 
It is given with great advantage in the first stage of acute bron- 
chitis in strong subject, in i^hma, in haemoptysis, and with 
special care at the conuU^cement of acute pneumonia. 

5, USES 07 TBB OOMBZNED ACTIONS OF ANTIKONT. 

When the various effects of Antimony thus detailed are 
reviewed together, it is found to be a powmul general depres- 
sant, oxygmiation being impaired,, nervo-inusoular activity 
reduced, t£,e heart weakened, and, the waste of the body in- 
creased through all the channels of excretion and by 1<»8 of 
^h^t. When a full dose (l to 3 gr. of Tartarated Antimony) 
is given« . and yomiring indnoed, this |^eial depression may 
to puss into and coldness of tiie 

surface, ana toUrked fall of the Iwy temperature. On this 
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account it may sometimes be employed with benefit as an anti* 
pyretic or fobrifui^ at the comipencement of acute febrile 
attacks in sound irobust subjects^ more especially in bronchitis, 
where the attendant increase of the bronchia][^ secretion will be* 
serviceable, and the possible emesis by no means contra-indi- 
cated. Caution must be exercised in prescribing this powerful 
depressant, and the best method of administering it is in doses 
of -jJj- to -J gr. in water every \o or 30 minutes, or of J to ^ gr. 
every three hours, until the skin becomes moist and cool. 

The unquestionable value of Plummer’s Pill would appear 
to be partly referable in the same way to the action of Anti- 
mony not only on nutrition, but on the various organs of 
elimination, including the skin and the kidneys. 

BISMUTHUM. Bismuth. Bi. 210. 

All the salts and preparations of Bismuth are 
derived from the metal. 

Bisnillthlim«~Bismu^. A crystalline metal. In its 
crude state it is impure. 

Frofn Bimuthum it made: 

Bhnnuthiuii Purifioatom.— Purified Bismuth. 
Eouree . — Hade by melting Bismuth, heating it with 
Cyanide of Potassium and Sulphur, and cooling ; a^in 
heating with a mixture of dried Carbonates of Potassium 
and Bemium, cooling, and pouring into moulds. 

Characters , — ^A crystalline metal, of a greyi8h*<»white 
colour, with a roseate tinge. Impuritiu . — ^Arsenium 
and other metals. 

JFrotn BiemtUhum Fur^ficatum are made: 

1. BismutfalGarbonaa.— Carbonate of Bismuth. 

2{BiaOaOOa),HLO. 

Hade by (1) dissolving Purifisd^ Bis- 
muth in Nitric Amd and Water ; and (2) precipitat- 
ing by a solution of Carbonate of Ammonium. (1) 
Bii -f SHNO, = 2(Bi3NOs) + 2NO -f 4HoO. (2) 

Chmictera,-^ white powder; insoluble in 
water, with effwescenc© in' Nitric,: Acid. 

Bttbmtrate and its 



B/smuthum, 


IT7 

2. Bismuth! Subnltras. — Subnitrato of Bis- 
muth. An oxyuitrate. Bi0N08,Hj;0. 

Source . — fklado by (1) dissolving Purified Bis- 
muth in diluted Nitric Acid; boating: concen- 
trating ; and (2) pouring the product into Water, 
wa$*hing and drying. (1) Big -f 8HN 08 = 2 (Bi 
SNOa) + 2N0 -f 4HaO. (2) BiSNO. + H^O = Bi 
ONOa -f 2HN08. 

CJmracters. — A heavy white powder, in minute . 
crystalline scales; insoluble in water; acid. Im~ 
purities. — Arsenic and chlorides. J)ose^ 5 to 20 gr. 

Preparation. 

a. Trochisoi BiSMt'Tui. — 2 gr. Subni- 
irate of Bismuth, with Carbonate of Calcium, 
Carbonate of Magnesium, and the usual in- 
gredients of a lozenge, in each. jDoee^ 1 to 6. 

From Biamuthi Suhnitraa are made: 

h. Bismuth! Citraa. — BiC^H^O^. 

Source. — Made by (1) dissolving Subni- 
trate of Bismuth in Nitric Add, and mixing 
with water ; and (2) precipitating with a fresh 
solution of Citrate of Sodium, and boiling; 
filtering when cold, washing and drying. (1) 
BiONOg 4- 2HN03= BiSNOg -f HgO. (2) Bi 
3NOg 4- NagCgHjOy = BiCeHj07 4-3NaN08. 

CItaractera. — A white powder, usually con- 
taining 2J per cent, of absorbed moisture. 
Soluble in Solution of Ammonia. J)oae^ 2 to 
gr. 

Freparation. 

Liau^a Bismuthi et Ammokii Ci- 
i*RATis. — Made by exactly ciissolving 800 
gr. in Solution of Ammonia, and diluting 
with Water to 1 pint. 1 fl.dr, = 3 gr. of 
Oxide of Bismuth. Boae^ ^ to 1 fl.dr. 

From Liquor Biamwthi et Ammonii 
"‘dtratia ia made:* 

Bismuthi at Ammonti Gltras. 
Sour^. — Made by evaporating 
Solution of Citrate of Bismuth and^ 
Ammonium to a syrupy consistenc^^^^ 
and drying on porQelai%plates« 
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CharacUr ^^ — Small shining trans- 
lucent 8cal^, with a slightly metallic 
taste; very soluble in water, 

2 to 5 gr. 

* c. Blsmathi Ozidum. — Oxide of Bismuth. 

Source.^ Made by boiling Subnitrate of 
Bismuth in Solution, of Soda ; and washing 
and drying the precipitate. 2Bi0N0a + 2Na 
HO = BiA -f 2NaNO, H- HjO. 

Characters. — dull lemon-yeUow powder, 
insoluble in water, soluble in Nitric Acid mixed 
with half its volume of water. Impurities^ as of 
the Subnitrate. Ihse^ 5 to Id gr, 

jOENERAL CHEMICAL CHA1UCTER8 OF BISMUTH, SALTS, 

Solutions of the Nitrate or Chloride give a white precipi- 
tate when thrown into water ; and this is blackened by H 2 S. 


ACTION AND TJ8BS, 

1 . IMMEDIATE LOCAL ACTIOH AND USES, 

Externally^ applied in the form of powder or ointment, 
Subnitrate of Bismuth acts only physically on the unbroken 
skin, protecting it from the irritation of air and dirt. If the 
sur^ce be inflamed, as in chapped hands, chapped nipples, 
iriitable ulcers, and ecsema, it is a mild sedJbUve and 
gent, soothing and drying up the part, Ac^cessible mucous 
membranes are similarly anected b;^ Bismuth, when in a con- 
dition of catarrh : thus it is used with success as a ** snuff ” for 
nasal catarrh ; as an injection ki gono^hosa and leucprihosa ; 
and in irritability of the cervix uteri as a pessary. Bismuth 
is not known to,^ absorbed from unbroken surfaces. 

^Intermtly, iho local action and uses of the Suhnitrate of 
Bismuth oonsratute all, or nearly allr that is definitely^ known 
roapOC^Dg it fts a remedy. In the stamaeh it is insoluble, and 
exerts the aame eedative iwid astrinrat c^.tion as on the skin, 
whether by nffectiim the nerves and local rirculation, or by its 
th^t is, by coating and protecting the 
mtiQ^ sui^^ tii^uor ^ismuthi et Ammonii Citratis is 
oe^kiposeiSL by th 0 !.,^d:; gastric juice, depositing oxychloride 
aa i ; little or ho is to be ogpeeted 

brom leM than 20^. doses of the dubmirato to an^Adtdt, and 
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thesd may be mcreased with perfect safety. Bismuth is exten- 
sively used in this country in the treatment of pain and vomit- 
ing due to catarrh or or^nic disease of the stOTnach, sucJi as 
.the gastric catarrh that follows a surfeit of food or alcoholic 
excess, recurrent gastric ulcer, and cancer ; also in some cases 
of so-called nervous or reflex vomiting, as in pre^ancy and 
hysteria, where a true catarrh is often present. Bismuth may 
be given alone in such conditions, but^ is better combined, on 
the one hand, with alkalies, such as Bicarbonate of Sodium, if 
there be much actual catarrh; or, on the other hand, with 
Opium if pain he the chief symptom. A oombination of the 
Subnitnite and Dover’s Powder is almost a specific for the pain 
end vomiting of ulcer and malignant disease. 

The astringent and sedative influence of Bismuth on the 
intetitmm constitutes it a valuable remedy for diarrhoea in deli- 
cate persons, such as ' children, phthisiikl subjects, and those 
who have been exhausted by other causes. In lienterio 
diarrhoea, probably referable to duodenal catarrh, it is some- 
times invaluable. But in the intestines, as in the stomach, the 
addition of Opium, in however small quantity almost, greatly 
assists its action, and in persistent cases of diarrhoea is abso- 
lutely necessary. The same combination with Dover’s Powder 
S^ves excellent results. Bismuth Snhnitrate is partly converted 
into the sulphide in the bowels, which imparts a chiuacteristic 
leaden- grey colour to the faeces. 

2 . ACTION IK TUB BLOOD, SPECIFIC ACTION AND CSBS, AND 
BEMOTB LOCAL ACTION. 

Keither the insduhle nor the soluble (but weak) prepara- 
tions of Bismuth enter the blood in any quantity. StiU, the 
metal has been detected, both here and in the tissues. Bismu^ 
very slowly finds its way through all the organs; but no 
specific effect can he attributed to the Bubnitrate, even when 
mven in doses of several drachms. Soluble salts of Bismuth, 
however, produce fatty degeneration in animals, exactly like 
Arsenic and I^osphorus. Bismuth has been found in &e urine 
and milk, bnt no use is made of its remote infinence, if any 
such exist 
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OBOUS til. 

THfi NON-METALLIC ELEMENTS. 

The non-metallic elements of the Pharmacopoeia 
fall for discussion into the following natural Sub- 
groups . 1, Ohlorum, lodum, and Bromum ; 2. Sul- 
phur; and 3. Carbo. Phosphorus, which is pharma- 
cologically allied with Arsenic, is described under 
Group 11. 

Sub-Group L — Chlorum, Iodum, Bromum. 
OHLOKUM. Chlorinb. Cl. 35-5. 

Although not contained in the Pharmacopoeia as 
the pure gas under its own name, Chlorine is officially 
obtained from two different sources, namely ; (1) Hy- 
drochloric Acid, and (2) Chlorinated Lime. 

1. Liquor ChlorL — Solution of Chlorino. Chlorine 
Gas dissolved in Water. It should he freshly prepared. 

Made by heating Hydrochloric Acid and 
Water with BlaQk Oxide of Manj^ese ; passing the gas 
into water ; and shaking till it is absorbed. 4HC1 -}- 
MnOtt — CI3 Mn0l2 "t" 2HaO. 

Characters, — A ydlowish-green liquid, smelHng 
strongly of Chlorine. Ineompatibles , — Salts of lead and 
silver. Salts, not volatile; deficient chlorine, 

detected volumetricaily by hyposulphite of sodium. 
Dostf, 10 to 20 min. in water. 

Aoidum KiTRonYPBocHLO&ictiif PiLtiTtiM.— Con- 
tains free Chlorine. {See page 140.) 

2. Calx Chlorinata.'— Chlorinated lame. CaCLO.) 
CaC^ or CaOClj. A compound of Hypochlorite of 
Calcium and Chloride of OsUoiam, or dix^tly of Lime 

, and Chlorine. 

iSiwww.— Made by passing Chlorine Gas over Slaked 
Lame. 20aB»O, -h 2CL tr CaddO^iCaCl, + 2H2O. 

^ A dull white powder, with a feeble 
odoufTixf Chlorinh* Partially soluble Jn water. Breaches 

; and ^nlecia. Cfm^ius SB per cent. avai]abla<Morine. 
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Impurity. — Deficiency in Chlorine, detected volumetri- 
cally wilii hyposulphite of sodium. 

Rreparatiom. 

a. Lidvon Calgib CHLORiNATiE. — 1 in 10 of 
Water ; mixed, agitated, and strained. Yields 3 per 
cent, available Chlorine. 

b. Vapor Chlori. — Chlorinated Lime mixed 
urith Cold Water, to evolve Chlorine. 

From Calx Cklorinata is made : 

Liquor Sodss Chlorinatss. — Solution of Chlor- 
inated Soda. NaCl,NaC10. 

6'oMrss.— ‘Made by mixing solutions of Chlo- 
rinated Lime and Carbonate of Sodium ; and filter- 
ing. CaCL02,CaCL -h 2Na5COs = (NaCl,NaC10)a 
+ 2CaCO,. 

Characteii'e. — A colourless liquid, with a feeble 
odour of Chlorine and an astringent taste. Alkaline. 
A mixed solution of Hypochlorite of Sodium and 
Chloride of Sodium, with Carbonate of Sodium. 
Sp. gr. I *064. Contains 2*6 per cent, of available 
Chlorine ; bleaches. 10 to 20 min. 

Freparatim. 

Cataplasma Sodjb Chlorinatje,— 2 of the 

Liquor, added to a mixture of 4 of Linseed 

Meal in 8 of Boiling Water. 

Calx Chlorinata ie also used in the preparation 
of Chloroform. 

GBNERAL CKBMICAL OHARACTERS OF CHLORUM PREPARATIONS. 

Tliese yield the characteristio odour of Chlorine when 
warmed with HCl and MnOg. 


ACTION AND USES. 

1. DIVEDIATB LOCAXi ACTION AND USES. 

Extemaltfff the action and uses of CSilorine depend upon 
the great affinity which it possesses f6t hydrogen, and its conse- 
quent power to decompose compounds in which hydrogen forms 
^ part of the molecule, such as ammonia, sulphuretted hydrogen, 
sulphide of ammompm, and water. properties of the body 
on which it acts (chemical, vital, or both) are completely altered ; 
whilst nascent oxygen is set IrOe, and the Chlorine further 
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combines with the remaining elements of the broken-down 
molecule. Thus it is a powmol initant to the skin, caiisinjgT 
redness, vesication, even rioughMg, and coagulating the albumi- 
nates of the part. For the same reason, Chlorine is one of the 
most ‘powerful of disinfectants, deodorisers, and deoolorisers, 
its activity as a disinfectant greatly exceeding that of Carbolic 
Acid, and in some respects even Corrosive Sublimate. As a 
stimulant and disinfectant. Chlorine Water, or the Solutions 
of Chlorinated Lime or Chlorinated Soda, may be applied to 
foul ulcers, dissection and poisoned wounds, and diphtheritic 
Bui-facee; or used in .contagious ophthalmia, ozsena, and other 
foul discharges from surfac^ or cavities. 

Of much more extensive application is the disinfectant 
action of ChloriDated Lime and its preparations apart from the 
body : to purify rooms, wash infected clothes, fluw drsuns, and 
throw upon the stools of typhoid fever and cholera before they 
are disposed of. 

Intermlly, Chlorine exerts a similar local action upon the 
parts with which it comes in contact ; and is emploved as a wash 
or gargle, to disinfect and stimulate foul ulcers of the mouth, 
tongue, and throat, especially in diphtheria. 

In the stomach Chlonne in dilute solutions becomes con- 
verted into hydrochloric acid and chlorides, and loses all further 
effect upon the body as the uncombined element. 

Inhaled as the Vapor, Ohloiine causes local irritation of 
the respiratory passages, with distressing pain in the threat 
and chest, spasm, cough, lacrymation, sneezing, and headache. 
It cannot be recommended in this form. 

2. ACXIOK m THB BLOOD, 8PBCIPIC ACTIOK, AND EBMOTB 
LOCAL ACTION. 

It is doubtful whether Chlorine enters the drculation or 
reaches the tissues uneombined ; more mbably it is entirely 
converted into chlorides. From the analogy of its powmlidlv 
disinfectant and bleaching properties apart from the body, it 
has been given in typhus, typhoid fever, small-pox, and other 
“putrescent^’ diseases, but th^ is little eyidence ip favour of 
continuing its use* in oaset. In chiuoic dymieny, and 
liver disease of a malarial or^jn, Diluted Kitrohydro^oric 
A(4a is a ns^ti} drug. 

; ' ^ lODXTM, lomnii. I; 127. 

vdill <11^^ Zodme And 

lodidea arid in 
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which the element is genemlly administered internally. 
Reference will also be made to tiie other official lodidea 

^ lodnnia — Iodine. A non-metc^c element. 

Source, — Obtained from mineral iodides ajid iodates. Or 
from Eelpf the ashes of sea- weed, hy lixiviation ; concentration ; 
treatment with H29O4 ; and finally heating with MnO„, when 
the Iodine volatiliaea. 2Nal (in lye) + 2H2BO4 + MnOa = 
I3 + MnS04 + NaaS04 + 211^0. 

Charctetere , — Laminar crystals of a dark colour and lustre, 
and peculiar odour, which yield a beautiful violet-coloured 
vapottr when heated. SohthilUy^ 1 in 7,0()0 of water, 1 in 12 of 
rectified spirit, 1 in 4 of ether, sparingly in glycerine, freely 
in a solution of iodide of potassium or chloride of sodium. 
Incomjfutiblee. — Ammonia, metallic salts, mineral acids, ve^table 
alkaloids. Impurities. ^ Iodide of cyanogen ; subliming as 
. colourless prisms. Iron ; not volatile. Water ; as moisture. 

Preparations, 

1. Linimentimi lodi. — Iodine, 5; Iodide of Potas- 
sium, 2 ; Glycerine, 1 ; Spirit, 40. 1 in 0^. 

2. Liquor lodi— 'Iodine, 10 ; Iodide of Potassium, 
16 ; Water, 200. 1 in 20. 

3. Tinctimlodl.— Iodine, i; Iodide of Potassium, 

Spirit, 20. 1 in 40. 5 to 20 min. 

Prom l%netura lodi is prepared : 

Vapoe Ioi>i. — Tincture of Iodine, I fl.dr. ; 

Water, 1 fl.oz. Mix, and apply a gentle heat. 

4. tJumeutuiii Xodi— Iodine, 7 ; Iodide of Potas- 
sium, 1; Glyoerine, |2; Lsxd, 101. 

From lodtm is made : 

6. Pota«sli lodidiuu.— Iodide of Potassium. El. 

Obtained by (1) dissolving Iodine in Liquor 
Potassss, and evaporating to di^^ness : 6EH0 + Olg = 
6EI 3EIO, -h BHsO. (^) piring the residue with 
Wood Charcoal and fusing, thus conVerring the iodate, 
which was formed with the iodide, into iodide: 2EI08 
-f 60 2EI i-f 600. (3) Hissolving and purifying, 

CAeras^s.'^CcdouTless, opaque, cubic orystala, with 
iBOme odour ol Iodine, A salhie take, and feebly alkaline 
; feaqtion. in 3 water 11 less freely in spirit. 
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Strikes blue with preparations containing starch on 
addition of chlorine. Iift^purities. — lodate, detected by 
blue colour with tartaric acid and starch ; free iodine, 
by starch ; and the impurities of Liquor Potasses. 

‘2 to 20 gr. 

JRreparatumi. 

a, LixiMaNTTTM PoTASsn loDini CTJM Sapoke. 
— Iodide of Potassium, 12; Ourd Soap, 16 ; Glyce- 
rine, 8 ; Oil of Lemon, I ; Water, 80 . 

h. UxGUENTrM PoTASsn loDiDi. — Iodide of 
Potassium, 16 ; Carbonate of Potassium, 1; "Water, 
14 ; Benzoated Lard, 110 . 

e. Also all the preparations of lodum. 

6. Sodii lodidiim. — Iodide of Sodium. Kal. 
Souroe . — Made by the same process as Iodide of 
Potassium, Solution of Soda being used in place of 
Solution of Potash. 

Charaeiera . — A dry, white, crystalline, deliquescent 
powder, with a saline and bitter taste ; readily soluble 
m water and spirit. Doae^ 3 to 10 gr. 

lodina is alno used m the production of Iodoform, and 
the Iodides of Arsenium, Pemim, Hydrargyrum, 
Plumbum, and Sulphur, or preparations confining them. 

OEXERAL ClIESIlCAIi CHARACTERS OF lODUM AND ITS SAINTS. 

Iodine is entirely volatilised by heat with the evolution of 
violet vapours. Aqueous solutions strike a deep blue with 
starch. Solutions of Iodides give the same reaction when de- 
composed by solution of chlorine; also a yellow precipitate 
with AgNOs, insoluble in BHO3, soluble in NII4HO. SolutionB 
of Iodine may be decolorised by Hyposulphite of Sodium. 


ACTION AND USES. 

1. IMHEDIATB LOCAL ACTION AND USES. 

MxUmaUjf applied, Iodine Is a powerful irritaat and veal- 
eattt, decomposing organic pioleculi^ and entering into loose 
chemical oomldnation with the albuminous constituents of the 
parts. the same time it stains the epidermis of a deep brown ; 
causes eoiu^derable pai^; and is absorbed itlto the blo^ partly 
by the skin and pamy by the air of respi^on ihS form of 
It is Also a Very powerful nnthm|»iic tiM Iwnfsdiant. 
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The Tincture, Liniment, and Ointment of Iodine are ex- 
tensively used as stimulants and disinfectants to foul callous 
ulcers, much like Nitrate of Silver ; as vegetable parasiticides 
ringworm; and as counter-irritants in subacute or chronic 
inflammation of joints, periosteum, lymphatic glands, the 
pleura, and the lungs, for which purpose the Ointments of the 
Iodides of Lead and Mercury are also applied. In these in- 
stances the chief effect is doubtless stimulation ; but a certain 
amount of the Iodine is absorbed, and acts specifically, as will 
be presently described. Iodine in solution is injected into 
cysts,’ goitres, hydrocele, etc., with much success. 

Iodide of Potassium applied to the unbroken skin is neither 
irritant nor capable of being absorbed, unless decomposed by 
the sweat. It is readily taken up from the exposed mticous 
membranes. How much specific value can be attached to the 
Iodide Liniment is doubtful. 

Internally^ the local action of free Iodine is also irritant, 
and the Tincture is successfully applied to the gums in peri- 
osteal toothache. Inhaled into the respiratory passanes, it 
gives rise to cough, sneezing, severe pain over the 6 ontal 
sinuses, distressing pains in the chest, and dyspnoea. Com- 
pounds of Iodine with Oreasote and various soothing volatile 
substances, such as Ohlorofom and Ether, have lately come 
into repute as continuous inhalations in the so-called ** anti- 
septic treatment of phthisis, bronchitis, and other forms of 
chronic lung disease. 

In the stomach and bowels, although it is padually con- 
verted into the Jodide or lodate of sodium, the irritant effects 
of free Iodine are continued, with abdominal pain, sickness, and 
diarrhoea as the result. The Iodide of Potassium or Sodium 
has rarely this effect, and it is only in the form of a salt that 
Iodine is now administered internally. Iodide of Potassium 
is also decomposed in the stomach, the sodium salt and albu- 
minate being formed from it. 

2 . ACTION OK TH2 BLOOD. 

Iodine is freely absorbed into the blood from mucous sur- 
fftces, and the Sodium Iodide quickly enters from the alimen- 
ta^ canal. In the blood the element is at first combined with 
sodium; hut this salt appears to }>e decomposed, the Iodine 
fcr a time set free, somo 01 tho red corpuscles broken down (if 
the amount of Iodine be large)»vand bloody effusions and bloody 
urine make their appearance. Such results are to be carefully 
avoided in practice ; and as far as we know, less degrees of 
the same cannot be usefully apjAied to therapeutical purposes* 
unless the tesdehey to coagulation be somSwhat increased by it. 
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3. SI*SC1F1C Amoy USES. 

The Ipdide of sodium mid alhuminouE compounds pass 
from the blood into the tissues with reulfii^ablo rapidity, and, 
may be found in all o£ them, especially the excreting organs 
and lymphatic glands, whilst they appear very scantily in the 
nervous centres. According to Bins, the Iodine is liberated in 
the tissues. Almost as qui^ly it again leaves the tissues ; and 
in thus passing rapidly through the protoplasm of the bpdy, 
and sharing in its metabolism by combining (probably very 
loosely) with the albuminous molocules, Io(&e no doubt 
aooelerates tissue change. As no increase of urea accompanies 
this effect, nor bodily wasting, the Iodine must either ^are 
the liver (which is the chief source of urea), or accelerate the 
metabolism of the plasma, rather than of the tissue elements 
themselves. (See Metdbolim^ Part III.) However this may 
be, the following are the principal directions in which Iodine 
affects nutrition, and the applications of the same : 

(1) The lymphatic glan^ are reduced in size by Iodine, 
which is extensively used for scrofulous and other chronic 
enlargements of the glands, whether applied locally as Iodine, 
or administered internally as the Iodides. 

(2) Certain poUona which have intimately assocj^ted them- 
selves with the albuminous structures, are discmgaged from 
these combinations by Iodine. Lead and Mercury may be 
swept out of the tissues by Iodide of Potassium, administered 
for plumbism and hydrargyrism respectively. 

(3) The prinoipcU appUoaiion, however, of iodine is in the 
treatment of syphilis. Bither the poison of this disease is thus 
eliminated from the system, or Iodine hastens the life aind 
disappearance of the smaU-celled growth ^y which syphilis is 
characterised. It is speeiaily valuable in the tertiary forms of 
syphilis, ^hen Mercury cannot be longer given withadvanta^; 
and nodes and other superficial milargements, gummata-rn um 
viscera, and certain forms of skin disikse, may oe very suoceas- 
fully treated by the Potassium salt, l^e same precautions 
must be olmtk^ with reap^t to the general health, and 
<»peoiaUv: the;pn^vati<m of diges^hi in a oourm Of Iodine, 
as are hud down under the head of Mereury. 

(4) In subacute and ohronie luflammattens of various 

Idhdi^ such as emidations or eifusions in obnnecticm wifih the 
|oin(n^ iNn!jfrimoavl^ of poimonaxy con-* 

soli^tlq!^ ^ iFotasSn^ jiMy promote absorption by 

tlm Ine local applicatimi of Iddine 

($} UahmiSM by Iodine, 
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a^ccts tho lymphatic elandfii cnlargfements of which are treated 
by the Liniment, or the Ointment of the Iodide of Lead, by 
interstitial injections (rarely) ; internally by Iodide of Iron, or 
Iodine mineral watt-*, such as the Water of Woodball. On tlie 
Contrary, phUiisis is rarely benefited by Iodides, unless there 
be a syphilitic taint present. 

(6) In chronic rheumatiBm where debility is not a promi- 
nent svmptom, in gonorrhoeal rheumatism, and in the arthritis 
of syphilis, the locUde may be beneficial. In chronic arthritic 
gout it is probably useless, or even prejudicial. 

Bins holds t^t free Iodine and its readily decomposable 
compounds are narcotic, paralysing the cerebral centres by 
direct action on the nervous structures, and finally proving 
fatal through the respiratory centre. The heart, vessels, and 
body temperature are unafiected by Iodine ; and the depressing 
efiect on these of large doses of Iodide of Potassium is believed 
tu'be caused by the Potassium. The remarkably useful efiPect 
of Iodide of Potassium in relieving or curihg aneii^am is due 
to the reduction the blood pressure by the alkali, the coagu- 
lating effect of Iodine on the blood, and the specific effect of 
Iodine on the chronic inflammatory changes (often syphilitic) 
in the wall of the artery whidi have led to the dilatation. 

4. REHOTa LOOAI. ACTION AND USBS. 

Iodine is rapidly excreted, appearing in the urine, the 
mucous seoretlans ^nerally (speciaily in those of the air 
passages), the perspiration, Baliv^bile» and milk. Part of the 
sodium which reaches the easting organs is thrown out 
unchanged, part is decomposed, and Iodine again set free to 
exert its loc^ acrion remotely. 

The diuretic effect of Iodide of Potassium is not marked 
unless large doses be given, and probably depends upon the 
alkali, not on the Iodine. The latter may, hcAvever, have an 
alterative action upon the kidn^, and the Iodide may therefore 
be used in some forms of chronic Bright’s disease, combined 
with other remedies. 

The 6x<aetioii et Iodine by the mueous memlnene of the 
respimtory tract is of most' interest to the therapeutist. In 
certain sul^ects, and probably wheh Iodide of Potassium con- 
tains free Iodine as an imimrity, its exhibition moduoesaseries 
-of distresria^ symptoms known as* ‘^iodism, consisting of 
|corysa, ^e watery discharge {rom fibe nose being sometimes 
broluse; sneesdng; intense pain of a bursting dmxacter over 
|£he frontal sinuses, oominonly called headache;” swellhig 
|and redness of the gums, baard and soft palate, end fauces, foul- 
of ^ and inerease ^ l^Sn inueas of the mouth ; 
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cough and frothy ex|)octoratioQ;.^aud a sense of heat and raw- 
ness in the trachea and che^L The phenomena of irritation 
of the respiratory mucosa by we out-going Iodine are therefore 
identical with those produced b^ the immediate action of. 
Iodine by inhalation, but in a minor degree. In bronchial 
catarrh, when the secretion is deficient, the mucous membrane 
of the bronchi swollen and dry, and cough useless and painful, 
Iodide of Potassium is a valuable expectorant, quickly inducing 
a flow of thin mucus, by establishing secretion, or by liquefying 
tenacious mucus which may be plugging or irritating the 
bronchi. It is, further, an indirect antispaainodio, given with 
gi'eat benefit in asthma and emphysema. The Ipdide of Ethyl 
(non-ofiicial) inhaled as vapour may rapidly relieve the spasm 
of asthma. Iodide of Pol^ssium is sometimes given in other 
respiratory diseases, e.g. in pneumonia, if the cGnsolidation 
threaten to persist. 

In escaping by the skin the liberated Iodine produces in 
certain individuals peculiar eruptions : papular, acneiform, 
vesicular, or plastic, rarely purpuric. The value of the drug 
in tertiary syphilitic skin diseases and in some forms of lupus 
no doubt depends partly on this influence. 

5. ACTIOX AND USES OF TUB SBVBRAL PBBPAEATXONS OON- 
TAXUZKO lODINB, 

1. Ferri lodidum . — Pilula Ferri lodidi and Sytuptu Ferri 
lodidi combine the action of the two important elements, and 
are especially indicated and extensively employed when Iodine 
has to be administered for a lengfth of time to anmmic sub- 
jects. This is the form in which Iodine is usually given in 
scrofula, the syrup being a favourite remedy for strumous 
children. 

%. Hydrarayri lodidum Rubrum possesses bhieflv the action 
of the Per salm of Mercury, and is used accordingly. See 
Mydraryyrum, 

3. SuiphurU lodidum is now used extemsUy only, and is 
believod to produce the combined efiEects of the two a&eraiivee. 

BEQMUM. Bbokhte. Br. 80. 

Al<^ with Brotaiae viU be diseoipd Dilated 
UydM^romis Aoid and tbe i^iree offidal Bi>oinideB (df 
Ammoainai, Boteanam, and Sedinio. 

, • 'Brotiuaie. 

, Iroia 'WA>iratar, nliiae 
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Bpiings, by heating; its naturiii Magiiesiuin compound with 
Oxide of Manganese and Sulphuric Acid. MgBr2 4* MuOq 4- 
H 3SO4 = Brj -f MnS04 4- MgO 4- H9O. 

. " Characters , — A dark browni8h«-red, very volatile liquid, 
with a strong disagreeable odour. Solubility ^ 1 in 30 of water. 
Impurity, — Iodine; detected by starch test. 

From Fromum are made: 

1. Addtun Hydrobromieom Dllutum.— Diluted 
Hydrobromic Acid. A liquid composed of 10 per cent, 
of gaseous or absolute Hydrobromic Acid and 90 per 
cent, of water. 

Source, — ^Distilled from a Solution of Bromine in 
water, through w’hich Sulphuretted Hydrogen has been 
previously passed, the first and last portions of sul- 
phuretted compounds being rejected. lOBrs 4* 4HiS4- 
8H3O =r 20HBr 4- S3 4- 2H2SO4. 

Characters, — ^A colourless l^uid, odourless, with a 
strong acid taste, and acid reaction. It yields Bromine 
when heated with MnO^and H3S04. Dose, 15 to 50 min. 

2. Anunonii Bromidum. — Bromide of Ammonium. 
NH4Br. 

Source , — Made b^ neutralising Hydrobromic Acid 
with Liquor Ammonim, evaporating, and crystallising. 
HBr 4- NH4HO = NH4Br 4- HaO. 

Characters, — Colourless crystals, which become 
slightly yellow by exposure to the air, and liave a pun- 
gent saline taste. iS)khbilUyf 1 in of water; less 
soluble in spirit. Sublimes by heat. Impurities , — 
Iodides ; free bromine. Dose, 2 to 20 gr. 

3. Potaseii Barmnidum.— Bromide of Potaesium. 
KBr. 

^m^.-^Obtained from Liquor Potassce, Bromine, 
and Charcoal, by a similar process to that by which the 
Iodide of Potassium is made. {See page 123.) 

CharaeUrs, — Ooloutless cubic crystals, without 
odour, of a pungent fudine taste. Solubility^ readily in 
water. Does not strike blue ^tb preparations contain- 
ing stAroh, Unless it contain iodide as impurity. Doss, 
5to30gr. 

4. Bedii Bvoiii!diim.^Bromide of Sodium. NaBr. 

dbMm.— Made hy (1) dissolving Bromine in Soln- 

Seds^and evaporating; (2) mixing the residue 
Iktth diar(Mt, and ; (8) dissolvibg and puri^^g., 
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CharaeUi^B.^ k gt^^ular ^hito powder of small 
monoQlinic crystals, s^piewhat deliquescent, inodorous, 
withr saline taste. SoMility^ 1 in lei^ .than 2 of water; 
less so in spirit. Do^, 10 to 30 gr. 

OSNBHAL CHBVICAL CKAHACTEBS OF BROUUX AND ITS SALTS. 

Bromine gives a yellow colour with starch paste; a brown 
Bolulaon in CS2. Bromides give a yeliowish-white precipitate 
withAgNO^; sparingly solume in NH4HO. 


' MOTION AND USES . 


1. IMMBDIATE LOCAL ACTION AND USES. 

jExterfMlly Bromine is a powerful irritant and esdharotic. 
Its local use is confined to the treatment of cancer of the 
cervix uteri (1 in 5 parts of rectified spirit). Tho Bromides 
have no such irritant action unless in highly concentrated solu- 
tion. They are not absorbed from the unbroken skin. 

IntBtnallyy the local action of Bromine resembles that of 
Chlorine, the vapour being intensely irritant, and, indeed, 
irrespirable. It is never ui^ in this way. 

The Bromides taken continuouslv for a time in fqll doses, 
or applied in strong' solution to the throat, are said to reduce 
the sensibilify of ihe fauces, so that the reflex movements of 
the parts, such as swallowing, vomiting, and cough, are not 
easily excited. They have dterefore h^ employed previous 
to examinations or operations in connection with the larynx, 
hut Cocaine has now quite dimlaced them for this purpose. 
The Bromides have but little enect of an irritant kind on the 
stomach or bowels, so that large doses (20 grains thrice a-day 
for years) may be readily Iwme. The greatest care muiA 
alwaW be taken, however, to preserve digestion and re^rularity 
of the bowelsi in cases where Bromides are ciontimiiously 
prescribed. 

2. ACTION XK THE BLOOD. 

Bromide of Potassium, the salt most commonly ^ployed, 
enime the blood, unchfog^ where it is probiddlr converted 
into the sodium salt by double decoinpodthm wi& the dilonde 
of sodium. For a moment it nmy be set free in the blood, but 
no spec^.action or ihetapeutio application can, be referred to 
this cirpnineto 
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The is speciaitly affected. Loss of reflex 

excitability in connection with all the sentient surfaces of the 
body follows the administration of full medicinal dosea This 
result is due partly to depression of the peripheral (sensory) 
nervous filmuents, hut chiefly to reduced activity of the nervous 
centres in the brain and cord. At tho same time the motor 
nerves are also soothed, and the mu$ei(lar power (which we may 
conveniently consider along with tho nervous), is much 
weaken^. The phenomena of this genei^ ncrvo-muscukr 
depression are as follows, beginning with the highest centres 
The Bromides lesson cerebral activity, readiness to react 
to emotional stimuli, and sensibility and irritability of mind 
generally, thus inducing a oondiiion Of brain favourable to the 
advent of sleep. They are thus indirect hypnotica, not acting 
like Opium and Ghlonad, but so reducing the patient’s sensi- 
bility Cl his surroundings, bodily condition, or circumstancos, 
as to prevent distraction, and allow natural sioep to supervene. 
It is uncortiun whether the Bromides act upon the nerve cells 
directly, or upon the cerebral blood-vessels. The soothing and 
hypnotic effectfi of the Bromides are very extensivdy employed 
in restlessness and eleeplessnoss from mental strain, whcuier 
emotional or intellectual, in tho acute spedfle fevers when 
similar symptoms are u^ent, in acute alcoholism, and in mania. 
In the &ree last conditions a certain amount of Chloral or 
Opium may be advantageously combined with the Bromides. 
Bromide of Lithium, not offidfal, hut a very active hypnotic, 
will somotimes remove the insomnia of gout. The most im- 
portant application of the soothing action of the Bromides is in 
epilepsy, which is now almost exclusively treated with these 
scuis^ umess they be contra-indicated. Hysteria, infantile con- 
vulsions, who<^ing cough, general nervousness,” hypochon- 
driasis, gastric and intestiim disorders of reflex or&m, sea- 
siokne^ and the low despondent condition so comm^ in 
women with uterine itregularities, are also rdievod by 
Bromides, although not with the success obtained in epilepsy. 

I^e great vital oentins of the medtulla are depressed by 
Bromides. Bespiration becomes weakened and slower; Whence 
wibly part of the yaltie of . th® whooping cough. 

6 Mart la ajso atowod and weaken^ in its action ; chiefly, 
vever, by depression of its nervo-muScular substance, not of 
\ cardiM centre. Bromides are of much service, therefore, 
nervous disorders of the heSrV especially in hyst^cal, 
tyspsptic, and aioohoEe subjeotar ^ direct effect of these 
vesisia ia unss&lsd ; as a whole, the tension is 
diieedL ;; ■»: ' • 

The spSiial eeatm and apbal nmrves, and the mittolea, 
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are all depiaased by the Bromides, thie former so mueb so 
that tbe convulsions of ^^rhnine po^ni^'icannot be induced, 
and the two dnigs are far phy^iolog^l antagonists. In 
such a case, and in.4iS^h:U% the Bromides may be given, but 
they are neither ra]^ not pWerfui enough to be trusted to 
alone. 

The temperature is lowered by Bromides, but not to an 
extent of much practical value. 

The ovarian and uterine functions are quieted, and meno- 
rrhagia relieved, by these drugs. 

4 . BEHOTE X^OCAL AOXSEON AND VSES. 

The Bromides appear inii^ secretions within a few 
minutes after their a^inistranM/Wng eliminated by the 
kidneys chiefly, by the salivary glands, xi^mmm, skin, and all 
mucous surfaces. In passing through thm excreting organs, 
the Bromides break up and set free Bromine, which exerts a 
second stimulant efloct on tlie parts. The urinary constituents 
are irregularly disturbed; but not in a manner that can bo 
turned to therapeutical account. Infants at the breast may be 
affected by Bromine in the milk. The sildii is markedly 
aflected, a characteristic acnedike eruption appearing, or 
other forms of skin disease, which are familiar in ^Ueptics 
consuming large quantities of the drug. Cough is occasionally 
sot up, and conjunctivitis may also occur. The interest to the 
therapeutist of all these remote e:Sec>tB of the Bromides lies in 
their prevention, if possible, in cases where the drugs have to 
be stilly taken for an indeflnite time, an end which may 
sometimes be secured by combining them with ariwnic. 

Hydrobromlo Add possesses many of the propertios of the 
Bromides, but is less useful than Bromide of Potassiupu It 
is said to prevent the cerebral symptoms produced by ^inine, 
which it readily dissolves, and the after-elfects of Morphine, if 
given with these drugs^ 


S0s-Gdotrp II. 
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metals. It is the source of all the preparations, with 
the exception of Calx Sulphurata, which is made by 
reduction of a sulphate. 

1. Sntohur fSublimatunnu— Sublimod Sulphur. 
“ Flowers of Sulphur.” 

Source, — Prepared from crude or rough sulphur by suhli- 
mation in a large chamber. 

Characters, — A fine greenish-yellow gritty powder, without 
taste or odour until heated; neutral. Insoluble in water; 
soluble in carbon disulphiddTi fixed, oils, and turpentine, with 
heat. Impurities, — Sulphurous and Sulphuiio Acids ; detected 
by test>pa|KT. Sulphide of Arsenic, detected by yielding a 
residue on agitation with anuncmia, and evaporating. Earthy 
matters. Ihse, 20 to 60 gr. 

Preparations, 

a, CoXpbctio SuLPHuins. — Sublimed Sulphur, 4; 
Add Tartrate of Potassium, 1 ; Tragacanth, ^ ; Syrup 
of Orange Peel, 4. MosCf 60 to 120 gr. 

b, TJngubntitm SuLPHuiiis. — Sublimed Sulphur, 1 ; 
Benzoated l^ard, 4. 




From Sulphur Suhlinuxtum arc tnade: 

e. Sulphur Prgscipitatum. — Precipitated Sulphur. 
“ Milk of Sulphur.” 

Made by (1) boiling Sublimed Sulphur with 
Slaked Lime in water; (2) prcdpitating the filtrate 
with diluted Hydrochloric Acid, washing and drying. 
(1) 12s -f SCaHaOa = 2 Ca 85 4- CaSjOs 4 SILO. (2) 
2CaSa 4 CaSaO, 4 «HC1 = SCaCla + 68* 4 SHaO. 

Characters, — ^A greyish-yellow soft powder. Jwi- 
pitritics, — Sulphate of lame ; HsS04 being used instead 
of HCl ; detected by grittiness, and microscopically as 
crystals. Sulphuretted hydrogen ; detected by odour. 
DosCf 20 to 60 gr. 


d, Poitssa Sulphurata. — Sulphurated Potash. 
” Liver of Sulphur.” 

Swree,^MadB by fusing Sublimed Sulphur with 
Carbonate of Potassium, and breaking into pieces. 

^Solid greenish fragments, liver-brown 
when recently broken; alkaline; acrid to the taste; 
^^readily forming wUh water a yellow solution smelling 
of HjS, which 18 evolved on addition of HOI. A mix- 
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FtepartUim* 

Unguentum P 0 TA 88 JB SuLPuuiiAM. — 1 in 15J 
of Hard and,i5o£t Parafi^n. ^ 

Sulphuris lodidtun- — ^Iodide of Sulphur. SI. • 
JSourc^. — Made by fusing Sublimed Sulphur with 
Iodine ; cooling till solid, and breaking into pieces. 

Greyish-black cryi^line pieces, smell- 
ing strongly of Iodine. 1 in 60 of glycerine ; 

insoluble in iipater. 

Pf'epardttion, 

Unguentum ‘ScnPHuMs Iodxdi. — 1 in 16J of 
Hard and Soft ParafiBn. 

'<r 

Sublimed Sulphur ie ufko contained in Pulvis Glycyr- 
rhizss Compositus (1 in 12); and is need in preparing 
Emplastrum Hydrars^, Emplnstrum Ammoniaci cum 
Hydrargyro, and Aniimonium Sulphuratum. 

€^lX SMlpIlurata*-- Sulphurated Lime. A mix- 
ture containing not less than 50 per cent, of CaS. 

Source , — Made by heating a mixture of Sulphate of Calcium 
and Wood Charcoal. 

Charactcra, — A nofirly white powder, smelling of sul- 
phuretted hydrogen. DoeCy to 1 gr. 

GENERAL CHEMICAL CHARACTBRS OF SULPHUR. 

Sulphur bums with a blue flame. Most Sulphides evolve 
H,S with HCl, 


ACTION ANP USES . 

1. mMSDlATE LOCAL ACTION ANO USES. 

JExiemally applied, Sulphur has probably no local action 
of itself, but is partially converted, by contot with the acid 
products of the 6kin,Jn^ sulphuretted hydrogen and sulphides, 
which are energetic substances. Whe&er, therefore, rubbed 
on as ointment, worn In flannel, oistributed over the surface by 
fumigatiO]^ or given as a<iiatural or artificial bath of sulphur 
waiers,,’^i^l^lis,n^ Sulphtp, but its hydrogen oompound, which 

ShtphuMM j6^dro^,^w£i^iS»ught in contact with the 
skin ^ any ^ kitm j^st m^tionc4^ is a vawmhur ptimu* 
IniiM) Kisj^bablyonthuaf^mtt^^ 

has lm% tingwden ni ns^ m 



SULPIWR, 


135 


of chronic rheumatism, and as an alterative in certain kinds 
of skin disease, such as acne, in which the Ointment of the 
Potassa Sulphurata is especially valuable. The solution of the 
j^as is also absorbed by the skin, and is extolled (in the form of 
baths) in lead and mercury poisoning, syphilis, and chronic 
enlar^ments of joints. The rationale of these ^ects will be 
presently discuss^. 

Sulphur and Sulphurated Potash and Lime destiw the 
Atarm seabiei^ and are used in the treatment of itch. Iodide 
of Sulphur is a local stimulant and alterative. See Iodm%. 

Internally^ Sulphur has been locally applied to the throat 
m di]^theria, but with disajjpointing results. 

In the stomach it remains unaltered, and passes as such 
into the intestines, where a small portion becomes converted 
into Sulphides, and acts as a purgative, possibly by increasing 
peristalsis, more probably by stimulating the glandular struc- 
tures. Medicinal doses of Milk of Sulphur, the Confectio, or 
the Pulvis (Ilycyrrnizm Gompositus, are simple lazativeB, pro- 
ducing an easy soft stool, with little or no pain. Sulphur 
Waters, drunK frooW at Harrogate and Strathpoffer in this 
country, at Aix-la-Ohapelle, Challes, Aix-les-Bains, and the 
Pyrenees, on the continent of Europe, and at the Blue Lick, 
Aipei^ Sharon, and other springs in the United States, have 
a amito hut more powerful effect, producing consideiublo dis- 
turbance of the bowels, and depressing the portal circulation. 
Sulphur and Sulphur Waters are extensively used as purgatives 
in congestion of the rectum and liver, hemorrhoids, and other 
diseases of the great bowel ; and the waters and baths combined 
are powerful evacuants and alteratives in plethora, hepatic 
engorgement, |;tavel, and disorders originating in them. 

Sulphur m some measure escapes unabsorbed in the 
fasces, partly unchang^, partly as sulphides of hydrogen 
and the alkalies which it has encountered in the bowel, the 
activity of purgation varying indirectly with the exte^ of 
absorption. 

2. AOTIOW oy THB BLOOD. 

. . The amount of Sulphur which enters the blood in the form 

of sulphides of hydrogen and the allies, under the use of 
Bu%hur or Sulphtir A^ors, produces no obvious effect upon it. 
When the ciiroulation, sulphax%tted‘ hydrogen is a 

powerful blood poison, acting both on the red corpuscles and the 
plasma. It reduces the oxyhemoglobin of the former, and con- 
verted caybonates and p&spbates of the latter into sulphides, 
sulpl^te;^ Und sulphates; hu^thla subject is not of thmpeu-. 
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8. SPECIFIC ACTION A?iD VSES, 

The h}^drogen and alkaline 8ulph|do>< pads into the tissues 
from the blood, iind act chiefly upon the central nervous 
system. When in large quantity, they induce rapid failure* 
of the nervo centres, especially those of respiration and circula- 
tion, the subject dying rather of asphyxia than from the 
poisonous influence on the blood just described. It is possible 
that the headache and nervous deptession, which attend the use 
of Sulphur Waters in some persons, are minor degrees of these 
effects. It is possible also that Sulphur and it» compounds, 
possessing these powerful inffuences on the blood and tissues 
(which appear to be of the nature of arrest of oxydution), may 
modify nutrition to some extdht even in medicinal doses, and 
thus possess alterative properties. In chronic rheumatism, 
syphilis, gout, and skin diseases, they have been much prescribed 
from time immemorial, especially at watering places. Sulphur- 
ated Lime has lately been found useful in scrofulous disease of 
bones, and in influencing suppuration. 

4 . REMOTE LOCAL ACTION AND VBEK. 

It is under this head that we find the principal suggestions 
for the therapeutical employ^ment of Sulphur. The sulphides 
which we have traced through the blood and tissues are variously 
excreted. By the kidneys they pass out as sulpluites, and it 
is said that one half of a dote of Sulphur Praecipitatnm can be 
thus recovered from the urine, but only one-fifth of Sulphur 
Sublimatum. If in excess, part is also excreted as sulphides. 
No special use is made of these facts. By the slrin they escape 
as sulphides, giving the characteristic foul odour to the per- 
spiration, and somewhat increasing its amount. Sulphur is 
used as a mild autaneoui stimulant and diapboretio, and has 
always been regarded as a valuable internal remedy for many 
skin diseases, such as acne, chronic eczema, psoriasis, and 
syphilitic eruptions. Drinking the watersand taking the baths 
at Sulphur springs probably act in this remote local way. 
Sulphide of Calcium is speci^ly useful in boils. The sulphides 
are also excreted by the bronchi and lungE^ gfiving their odour 
to the breath ; and Sulphur was onoe mueh used as an sxpeo* 
torant, espe<;ially in chrome bronchitis with abundant expec- 
toration and gouty or rheumatic associations, 

TJie yalugble effect of Sulphur Wkters, taken internally 
and Mtl as^^baths, in cases of chronic rheumatism, gout, skin 
diisiUfc pi^ora, etc., is;priaripiafy, if not ehtirdy, to be 
namiMi for ^ dhe immediate and remote local aetio|n ^Ihe 



Cakbo. 


137 


Sulphides on the bowels and portal Bjy^stem, and on the kidneys, 
skin, and bronchi respectively. It is an important fact that , 
Sulphur is a purgative alterative. 

The action and uses of burned Sulphur as a disinfectant 
de|)end on the Sulphurous Acid which is formed, and are de» 
scribed at page 147. 

Sub-Group 3. 

OARBO. Carbon. C. 12. 

Two kinds of Carbon are official, namely, Charcoal 
from bones and Charcoal from wood. 

1. Carbo Anlmalis.— Animal Charcoal. Bone Black. 

Source, — Made by exposing bones to a red heat without the 

access of air, and powdenng the residue. 

Charttfiiera, — A greyish^black coarse powder; insoluble in 
water. Contains only 10 per cent, of xmre carbon, the rest 
consisting chiefly of phosphate and carbonate of calcium. 

J’Vom Carho An Una f is is matfe: 

Carbo Animalls furificatus. — Animal Charcoal 
frcun which the salts have been wholly removed. 

Source . — Made by digesting Animal Charcoal in di- 
luted Hydrochloric Acid ; filtering ; washing the undis- 
solved part ; and heating to redness in a closed crucible. 

Characters. — A black powder, inodorous, and nearly 
tasteless. 20to60 gr. As antidote, ^oz. repeatedly. 

2. Carbo Ugol. — ^Wood Charcoal. 

Source. — Wood charred by exposure to a red heat without 
access of air. 

Black, brittle, porous masses, without taste or 
SEoell, and retaining the form and texture of wood ; when 
bum^, leaves not more than 2 per cent, of vegetable ash. 
IhsCf 20 to 60 gr. 

PrefiarnfioM. « 

Cataplaska Cabaokzb. — ^W ood Charcoal, 1; Lin- 
seed Meal, S ; Bread Crumb, 4 ; and boiling Water, 20. 


Pur^hd Animai Charooul is used in the preparation of such 
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ACTION AND USES. 

— Charcoal absorbs and^ndensesmany gaseous 
bodies and vapours, as oxygen, carbonic acid, etc. ; and attracts 
and oxydises the colouring, odoriferoui^ and sapid principles of 
many liquid substances, for example, litmus, bitters, wines, and 
decomposing fluids. It is used as a deodorant and disinfeetant 
to absorb the foul emanations from cancerous and other dis* 
charges, ulcers, and wounds, being either hung around the bed 
in ba^ or directly applied in dust, or as the poultice (a bad 
form). 

InUrmUy, — Charcoal is locally used as a d^ifrice. When 
taken into the stomach in sufficient bulk, either pure, or in^ the 
form of biscuits, it absorbs any^gas and acrid products of indi- 
gestion which may be distending and distressing the organ, and 
is useful as a caiminativo in some forms of flatulent dyapepsia. 
Animal Charcoal has been recommended by Dr. (xarrod as an 
antidote in poisoning by opium, nux- vomica, aconite, and other 
organic poisons, the alkaloids of which it attracts xrom their 
solutions in tho stomach, and renders inert. In the intestines 
it ma^ possibly reduce flatulence, disinfect the fsecos, and thus 
dimiii^ the reflex peristaltic movements and relieve diarrhoea* 
It is . doubtful, however, whether the absorptive action of 
Charcoal can be retained in the bowel, or even in the stomach, 
after it has been thoroughly brought in contact with water. 

Charcoal is entirely evacuate by the bowel and is not 
absorbed, so that it exerte ho specific action on the body. 


GBOUP IV. 

ACIDS. 

The official Acids ina 7 be classified as foUo^ : 

1. fn4Hrgmil« Acids.— Salphnric, Ifiipc, Hy- 
droohiorio, Kitro-Hydrochlcaic, Phoq>horie, Bo;^ 
Chromic, Hydrobroiaie, and Bulphurous. Of tiiese, 
Hydrobi^ic Add is described ohder Brotmm, page 
129. Aiiisdihyha Add is an anhydride, not a tvwe add 
A^Ma^Aodde, Oitrio, Tartarii^ 

and Taimic, 'atad 
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Organic Acids, the first four only vrill be discussed 
here; the action and uses of the other substances 
bemg but little connected with their properties as 
acids; Oxalic Acid is contained in the Appendix as 
a test. 

AcIDUM SULPHUKICUM, NlTOlCUM, HtDBOOHLOKICUM, 
Nitbohtdbochlokiouh Dilutum, Phosphobi- 

CUM CONOENTBATUH, ACBTICUH, OlTBIOtJM, AND 

Tabtabioum. 

These substances are conveniently considered 
together. They all possess distinctly acid properties ; 
that is, they neutralise alkalies, and turn blue litmus 
red. 


Aeidum SvilpliiiTieltni*— Sulphuric Acid. 11 ^ 04 , 
Heal Sulphuric Acid, 98 per cent, by weight, in Water. 

Source, — Obtained by the combustion of Sulphur ; and the 
cxydation by nitrous fumes, and hydration by aqueous vapour, 
of resulting sulphurous acid gas. 

Charactere, — A colourless, oily-looking, intensely acid 
Uquid. Sp. gr. 1*843. Soluble Sulj^ates give a heavy white 
insolublo precipitate with BaCl 2 . Impuritie8,~-^l^itnQ acid, 
lead, axsenfo, and carbonaceous matter. 

H^atatione, 

1. Aeidum Sulfdiuiriciuii Dilutum.—!, to about 
1 1 of Distilled Water. Sp. gr. 1 *094. DoeCf 6 to 30 min. 

Ftm Addum Sulphurman Dihtitm is prepared ; 
Infusum Hosm Aeidum.—! to SO. page 267. 

2. Aeidum Btdphdrieum AromAtteam.— Prepared 
by mixing Sulphunc Add, 1 | ; Spirit, 18 ; Spirit of 
Chnnamon, 1 ; Strong Tincture of Ging^, 1 . Sp. gr. 
0*911. J)oee, 5 to 30 xnixi, ^ 

Addufn Bedph^rieum ArwnaHeum is prepared : 
tnftuHxm Oinchonm Aoi^um .— 1 in SO. See 

page 291. 

y S. Many Sulphates and other preparations. 

AcMintti WIliirttini ^ Add. HNO,, Beal 

Nitric AoUi 70 per cent 
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— Prepared from Nitre by distillation with Sulphuric 
Acid and Water* 

Charaeters.-^A. colourless, intens9ly acid, fuming liquid. 
Sp. gr. 1 '42. If a solution of a Nitrate be added to H2SO4 at 
the bottom of a test*tubo, and solution of EeS04 carefully 
added after cooling, a black-brown ring will be formed at the 
lino of junction of the first two fluids. ImpuHtiei . — Sulphuric 
and hydrochloric acids; mineral matter; eacess of water; 
lower oxides of nitrogen, known by ruddy fumes. 

Freparaiiont, 

1. Acldnm Nitrldum DUutum.— 1, to fully 4 of 
Distilled Water. Doae^ JIO to 30 min. 

2. Acidum KitrohydrochloriOnm Bttutuin.— 3, 

with Hydrochloric Acid, 4 ; and. Distilled Water, 25. 
To be made fourteen days l>eforo using. It contains 
free chlorine, hydrochloric, nitric and nitrous acids, and 
other compoimos dissolvod in water. 5 to 20 min. 

3. Many Nitrates and other preparationB. 

Aeidmn Hydroctlloricum*-- Hydrochloric Acid. 
HCl, about 32 per cent, by weight, dissolved in Water. 

Source . — Obtained by the action of Sulphuric Acid upon 
Chloride of Sodium, and solution of the fumes in Water. 

Charaeter8.^A nearly colourless, very acid liquid, with 
pungent odour. Sp. gr. 1*16. Chlorides give a wnite cuidy 
precipitate with AgNOs, soluble in NH4HO ; insoluble in HNOj. 
/irapart/ie^s.-^Sulphuric and sulphurous acids, arsenic ; excess of 
water, 

jyeparaHons. 

1. Aciduni HydrodbloKieim Dilutam. — 1, to fully 
2^ of Distilled Water. Dote, 10 to 30 min. 

2. AiriduOL Nltrohydroohlortoom 

Acidum NUricum, 

3* Many Chlorides and other preparations. 

Aefdum Fhosphoriciim Comeentratimi.— 

Phosphoric Acid* H3PP4, with 33*7 per cent, of Water, 

iS;oari^*v-Hade by lioUing Phosphorus with Nitric Acid 
and Water; evaporating till coloured vapours cease; and dilating 
wuth Witlitr, -f 20HNOs -f BEd&sk 12H,P04 -f- 20NO: 

A fsolouflefss syrupy Hquidjjrith a sopr taste, 
sM fftibligly acid reaottoi^v % g^; To. Pho^Mgs give a 
yrik# p!redpitate%itti AgK^ edhible in Kia4^[0 lii 
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HNO3. Impuritiea* — Arsenic, lead, sulphuric, nitric, hydro- 
chloric, and pyro- and meta-phosphoric acids. IneompaHbks . — 
Calcium salts ; carbonate of sodium. Ikse, 2 to 5 min. 

Preparation, 

Aoidum Phosphoric^ Dilutum.— Diluted Phos- 
phoric Acid. 1, to 6| of Distilled Water. DoaCf 10 to 
30 min. 

ConemtraUd Phosphoric Acid is used in preparing 
Syrupus Feiri Phosphatis ; Diluted Phosphoric A eid, 
Ammonii Phosphas. 

Aeidam Aceticum.— Acetic Acid. HCgHsO,, Ileal 
Acetic Acid, 33 per cent, by weight, in Water. 

Source, — Prepared from Wood by destructive distillation 
and purification. 

Characters, — A colourless liquid, with a pungent odour and 
strong add reaction. Sp. 1*044. Acetates evolve odour of 
acetic acid on addition of HaSO^. ImpunUes, — Lead, copper; 
sulphuric, hydrochloric, and sulpaurous adds. 

Preparations, 

1. Acidum Aoeticum DUutum. — 1, to 7 of Distilled 
Water. Dose^ 1 fl.dr. to 1 fi.oz. 

2. Ozymel. — 1 ; Water, 1 ; Honey, 8. i70Stf,lto2fl.dr. 

Acetic Acid is used in preparing : 

Acetum Cantharidis, Acetnm Scillie, Extractum 
Ck)lchici Aceticum, Liquor Morphinm Acetatis, and 
many Acetates. 

Actdnm Aoeticum Gladale. Glacial Acetic Acid. 

Real Acetic Ad<^ 99^1^ cent., with Water. 
^oMr 0 s.<r»Made by distillation from Acetate of Sodium and 
Sulphuric Add. NaOJttsO, + HiSO* = HCaH|0, + NaHS 04 . 

Ckaraeters, — ^ A colourless add liquid, with a powerful 
aoetio odour. Sp. gr. 1'068. Orystallises below 00? Fahr. 
Imi^m^ws.^ulphurous add; and water. 

. r QMsU Acetic ASd if need in prepening : 

Aoetum Cantharidis, Mistura Greasoti, and Lini- 
mentum Tmebinthlnss 4‘<^<!!9xn. 

Aoetuiii.---Vinegar. Conli^s UQJSLQp 3*41 per cent. 

Prepaid fxom a of malt and unmalted 
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gtaiii by the acetous fermentation. A little Sulphuric Acid it 
added, to make it keep. 

Charaetert , — A hrowa-<M>loared acm Hquid, with a dhavacr 
teristic odour, Sp. gr. 1-017 to 1*019. Excess of 

sulphuric acid, dented volametrioaUy, 1 fl.dr. to 1 fl.ox. 

With Vinegar iiinade: EmplastrumSaponisFascum. 


iHgO-HgOr 4- 3(Sdo;i: + 

+ 3H28O4 = 2 JSJO^Of + 


A^ldiun €itrlcmii«— Citric Acid. HAHsOrAO. 

Obtained from the Juice of the L^on (Cit^ 
Limonum), or of the Lime (Citrus Bergamia), by (1) neutralising 
the loiling juice 'with Oh^V (2) decomposing the Chtrate <n 
C^ium fiius formed, mixed with water, by adding diluted 
Sulphuric Acid, boilmm and filtering; (3) concentring 
and crystalliBxng. (1) 21 
3HaO + 3COj. (2) ^ 

3CaS04. 

Characters. — Colourless right rhombic prisms with an acid 
taste ; very soluble in water. Soluble Citrates give a white 
precipitate when boileid^th Lime-Water; no precipitate with 
KC2H3O3. 20 gr. in ) oz. of water makes a solution resembling 
lemon juice in strength and acidity ; and neutralises 28j^ gr, 
of Potassii Bicarbonas, 24 gr. of Sodii Bicaibonas, or 15 gr. of 
Ammonii Carbonas. Impttritks, ^ Copper, sulphuric add, 
mineral matters; tsrtario add, detect^ by predpitate with 
KCjHA* 10 to 30 gr. 


Citric Acid is used in preparing : 

Liouor Ammonii Citmris Fortior, Bismuthi Citras, 
lithii Citras, Potassii Citras, Sodii Oitro-Tartras ESer- 
vescens, Forri et Ammonii Citras, Fern et Quininsa 
Citras, and Tinum Quinines. 


Aetdiim 

dbtir 0 a---'Made by boiling Add Tartrate of Potosrium with 
Water ; adding^l) Chalk till emsrvescenoe ceases, ami(2) Chlcxride 
of Osloinm; (3)decomp0si^theTaitritteo!JUmewithSuIphuri 
Add^Atoiiig ofiE theSu&hate Caldum; evaporating Ihe 
(1) 2KHC^iP. + <MJ 0 ,:!=: 0 a 04 


CW3. 



. w -m - , diQs4^CaS04, 
[Ue rhi^lble prismi^^ with a 
In An excess gives 

dpitate. Soluble TartraM 
of iime-Walier-'''i,-r ' 
Bk^ffbonas, 22| gr, of 
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Bioarboni^, 14 gr* of Anmonii Carbonas. ImpuHties . — 
Lead, (ucalic acid, lime, mineral matter, acid tartrate of 
potassium, 10 to 30 gr. 

Tartaric Acid is used in preparit$^ : 

Sodii Citro-taxtias Efiervescens. 


ClurllOllIc AeidL — Although not ojfioial as such, Car- 
bonic Acid Gas is extensively used in medicine, })emg obtained 
from Bicarbonates and Carbonates, commonly of Sodium, Potas- 
sium, or Ammonium, by decomposition with Citric or Tartaric 
Acid. The process is known as effimesoenee^ and tho reaction 
may be tints represented : 


3 EHOO 0 IIsCaH {{07 — E0OgH5O7 -4- SCO® -f* 

Potossii 1 Acidum Fomssii ■ Ceqrbonic \ 

Bicsrbonas ^ Oitriouin Oitras ^ Acid< * 


3HjO. 

Water 


ACTION AND ITSS^. 

1. IMMSmATS lOCAL ACTION AND rSXS. ' 

Externally , — Acids are irritants, and some of them very 
powerful corrosives. The strong adds are used as caustioa : 
Nitric Add to destroy t^hancres; Acetic Add, warts ; Sulphuric 
Acid, some forms of malignant growtiis. Very dilute watery 
solutions, sponged on the skin in fever, cool tho sur&ice by 
evaporation, and thus act as refMgenmts ; whilst watery solu- 
tions of Suliihuric Add used in this way appear to constringe 
tho tissues, and diminidi tho sweating of ph&isis. 

Internally , — In the dilute form, acids act directly upon the 
contents of the alimentary canal, and are used in the treatment 
of poisoning by aUcalies. In ever^^ instance the free acids 
quiWy units with bases in the digestive tiuoi, and form neutral 
salts* In the mouth they ate stlmulsAtB and sIslagogaaB : 
they rouse the anpetite, and aid digestion by increasiug the 
flew of saliva, ana thus indirectiy, as well as reflexl}% of the 
gastric juice. Adds aUK> relieve thirst ; Oitrio, Tsrianc, Aoetio 
Adds, :and Oarbonio Amds in ^rvescence, as wdl as the 
mineK^ adds Burgdy diluted with watary jidiig chiefly used 
for this pinpoae in fevarr and' add wines, drinks, and fruits in 
great vwaty. In tlm atomaoh Hydroddoric Acid increases 
the aapity of the gastric jnice, ^ , is given in d:frsp6psia 
4ur&go]* eltcr naea)a)aa adl^^ Carbonic Add, 

inirpiit^ in eftarvetemg wines wat^ has a grateful 
sedative iMtiefi upon the gMtio nmwes; and in the %in of 
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champagne and effervescing miztiiies ia a most valuable remedjr 
in the treatment of sickness with ex^ustion. Beadung the 
duodenum, acids increaM tiie acidity dr the chyme and stima* 
late the liver* pancreae* and inteatliial muscles and glands.. 
Diluted Nitric and Nitrohvdroohlorio Acids* given at the end 
of meals, are therefore uted as oholagogues in intestinal dys- 
pepsia with hepatic torpidity, especially tropical cases. Sul- 
phuric Acid, as the Dilated or the Aromatic Acid, is a valuable 
Intestinal astringent, much employed in diarrhoaa. 

2. ACTZOK8 ON THS BLOOD, AND THBIE USES. 

f 

Acids render the blood less alkaline (but never aci^ even 
in poisonous doses), by combining with part of the alkali of the 
liquor sanguinis. No special use is made of this property. 
Phosphoric Add increases the phosphates in the red corj^uscles. 
and is thus hmmatlnic. The vegetable acids, when given as 
salts of the alkalies, have an important deozydislug effect on 
the blood. For example, Citrate of Potassium be^mes con- 
verted in the blood into Carbonate of Potassium, Carbonic Acid, 
and water, a portion, however, of the Citric Acid always remain- 
ing unoxydised (see Potamuni)^ thus: 2(K3C0H«O7) 4* Oig (m 
bl^) =? 3(KaC03) -h dHjO -f 9OO3. Citrates, Tartrates, and 
A^tates of Potassium, Scriium, Ammonium, etc., in the effer- 
vescing fond, may therefore be used to set free in the blood the 
carbonates of the alkalies, which cannot be so conveniently or 
safely given in large doses by the stomach. The vegetable 
acids Imve been used in the treatment of scurvy, apparently 
with doubtful success; and in rbeumatism, with equally 
questionable results beyond their action on t^ mouth, skin, 
and kidneys. 

3. sdbuxfic actions and" uses. 

In the tissues and oi^ns each of the acids exhibits a 
specific action of its own. 8 %^hurie Acid is an astrlngant to 
the blood-vessels, and is a valuable remedy in hmmoxrhaii^ 
Nitiie and Nitrohyir<iehlofk Aeieh are oholagogiie, t^peoificafiy 
as well as locally ; when adndnistered by means of a foot- 
bath (8 to one gallon of. water), or of a compress .wrung out 
of the solution and wom over the h^tic i^on. Tropical 
enlargeiiii^"^ t^e liv^ may thos be xeduoed. Mydroehlorie 
tht tissues as.ehloridefiLand no specific action or use 
can Ibe credited to the small dof^ whio^ 

lij;< inilnenee on the 

^ foatv the amount el phos- 

^^tc 4 ,.an 4 ik bones ; and its value inoon^ 

mshuMf is piibiabljr due to its action off red 
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oorpUBclea, and to the haseii with which it is combined (Iron, 
lime, etc.)* The tonic influence of acids is most probably 
referable to their stimulating eiSBeet upon the gastric and 
bUiaiy functions. As we have seen, AeetiCy Oitrio, and . Tar- 
tarie Acids never reach the tissues, being decomposed in the 
blood unless given in large doses. 

4. RBMOTB LOCAL ACTION AND USES. 

The acids, having chiefly entered into combination as 
neutral salts, or having been decomposed in tl^e bloody produce 
remarkably little local action when they are escaping from the 
body in the secreiions. Thus Sulphuric Acid is excreted chiefly 
by the ki<lneys, increasing very slightly the normal amount of 
sulphates ; part probably escapes by the bowels as sulphates of 
sodium and magnesium ; part possibly by the skin, this add 
being an anhidxotic in ni^bt-sweating. rhosphoric and Mpdro- 
chloric Acids behave similarly* If'itrie Acid is believed to be 
partly dec<^po8ed into ammonia, and thus actually to diminish, 
to a slight aegree, the acidity of the urine. Aeelict Tartaric^ 
and Citric Acids pass out of the body as carbonates, unless in 
excess, when they escape undianged by the kidneys. The 
important point to be noted about all ^ese acids, therefore, 
is that tbay do not, to any considerable or tuefhl extent, in* 
crease the ftoe acidity of the urine. It must be observed, 
however, that all the acids probably stimulate the kidneys and 
skin indirectly, by increasing the total amount of salts excreted. 

Acidfm Borteam*-- Boric Add. Boradc Acid. 

Source , — Made by the action of 3ul^huric Acid on Borax ; 
or by the purifleation of native Boric Acid. 

Chat'oeters , — In colourless pearly plates, odourless, with a 
slightly bitter taste ; unctuous to the touch* A weak acid. 
SohdHUtp^ 1 in 26 of cold, 1 in 3 of boiling water; 1 in 5 of 
glycerine ; 1 in 16 of spirit. A solution in alcohol bums with 
a green flame. 6 to 30 

^Brepatations, - 

1. Ungaeatum AoW BOKiei.^l with 6 of Hard and 

Softi.BsramiL ^ 

2. Boxade Lint (not tificufl)B Lint steeped in 
a hoilfng saturated sdnrion, and dried. 

2. ^*BoTpglyceride(ii»fi^^ Boric Arid heated 
wilh dlyemnla. ' « ^ ^ 

Boito^Borax. Hborste of 2^3407, IOH9O; 

K— 8 
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Source. — ^Native. Also made by boiling together Boric 
Acid and Carbonate of Sodium. 

CharueUrs.^-laa^ transparent colourless crystals, slightly 
efilor^cent, 'weakly alkaline. Solubility^ 1 in 22 of cold water \ 
1 in 1 of glycerine ; insoluble in spirit. Dose^ 5 to 40 gr. 

Preparaiiom, 

1. Glyoarinum Borads.— 1; Grlyoerine, 4 ; Water, 2. 

^ 2. Mel Boraoie. — 2 ; Glycerine, 1 ; Claiihed 
Honey, 16. 


ACTION AND USES. 

Externally^ Boric Acid destroys low organisms, a solution 
of 1 in 800 preventing the development of anthrax baciUi. It is 
thus a valuable aatisepUG and ^sinfectant. On the tissues 
it produces little or no irritation, and is therefore pecu- 
liarly adapted for use as a surgical .dressing. The Lint is now 
extensively employed in the antiseptic system; and lotions, 
warm fomentations made from a boiling saturated solution, 
and the Ointment are now in very frequent use as appli- 
cations to bums, wounds, and ulcers. As its actic%does not 
extend beyond the surface to which it is applied, Boric Acid 
is never used for dressing cavities. In the form of a powder, 
ointment, or glycerine, it relieves itching, and prevents the 
feetor of perspiration. 

Internally^ Boric Acid is a gastro-intestinal irritant in 
large doses. 

The action of Borax is very similar to that of the Acid. As 
the Glycerinum or Mel it is much used as a mild but efilcient 
disinfectant in aphthous states of the mouth ; and as a lotion 
in some forms of parasitic and itching skin disease, 

Acldiim SlUtolllirOBttm.-'Sulphurous Acid. Sul- 
phurous Acid Gas, SOfi, dissolved in Water, and constituting 6 
per cent, b^ weight of the solution (6*4 per cent, of Beal Sul- 
phurous Acid H^803). ’ ' 

8om*ee , — ^Made by heating Sulphuric Acid with Charcoal; 
and disaolring the gas in Water. 4 HjS 04 +08=:4SOa-h2COa 
-i - ^ 

. CAaraetere.^A odourless liquid, with a pungent sulphurous 
odour., 'i9^^fr«4*025. /«ff^i^is9.-<^Mlphuric acid; mineral 
e^oe^ of water^ detected by volumetric s^tch and 
iajj^eteet. Su3|||iitesdwWrthe^(^urof sdorio^ 

M4: Sdi With i to 1 Adn ' 
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From Acidim SulpkuroBum is made: 

Sodii Sulphis. — Bulphite of Sodium. NagSOg, 
7HaO. 

Sofme . — Made by saturating: a solution of Carbonate 
of Sodium or Caustic Soda with Sulphurous Acid Gas. 

Characters. — Colourless transparent, inonoclinic, 
efflorescent prisms; inodorous, with a sulphurous and 
cooling saline taste ; feebly alkaline. Solubility ^ I in 4 
of water ; very readily in spirit. Lose, 6 to 20 gr. 

Sodii Hyposulphis. — Hyposulphite of Sodium. 
NagSjOgjSHyO. In Appendix of British Fharmaeopmia. 

Source . — Made by passing Sulphurous Acid Gas 
into a solution of Carbonate of Sodium, with Sulphur. 
2 Najj 003 -f" Sji -f* 2S02”i“H2^ “I" SCOj-f^lIjO. 

Characters. — L?ti go colourless transparent crystals ; 
odourless ; with a eooJ, bitter, sulphurous taste. Soluble 
in IJ parts of water. Lose, 10 to 60 gr. 

'Ino Solution is an offleial test for I and Cl. 


ACTION AND USES. 

1. tMMSniATfe 1.0CAL ACTION AND USES. 

Sulphurous Acid is a powerful deoxydisiug a^nt. Seizing 
on oxygen and water, 'it decomposes organic bodies, and at the 
same time produces upon them the irritant local effects of 
sulphuric acid, into which it is oonvoi’ted. It thus destroys 
low forms of living matter, including the or|^anism8 associated 
with fermentation, decomposition, and certain diseases, 1 part 
in 2000 of water being suffleient to kill bacteria. Sulphurous 
Acid is therefore applied to ringworm ; to foul wounds ; and 
some kinds of sore throat are relieved by a spray of the official 
Acid. Morbid fermentation in the stomacdi, attended by the 
growth of organisms, such as ^iciUium and sarcim, may be 
quickly airested by doses of min. 6 to min. 60 of the official 
Acid ; but the Sodium salt is a more convenieflt form for 
internal use, being decomposed by the acids of the stomach. 
Sulphites given in full doses become converted into sulphates, 
and act as purgatives. 

2. ACTiq^ ON THE BLOOD ; SFBCIFXC AND RBHOTB LOCAt ACTIONS* 

Sulphites were once sujmoiedi to enter the blood and 
tissues, and tq arrest morbid iermentation or Hlevar processes 
within them. The evidence, however, is to tho effect that 
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SnlpHiiea ai‘e not absorbed aa auoh, but as sulphates; and the 
bemdt derixod fioiu them in fevers is^piobably due to the laxa- 
tive and diuretic* c'ftec.ts of the higher salts. The suggested 
dec ompobition of llj]>osulphites into sulplutes and free sulphur, 
and their lonsecpiont altei<itivo and disinfectant action in 
plithisis and othci dihoases, appear to be equally unioal. Sul- 
phites are exc eted by the unno and bowels lu the form ot 
sulphates. 

Dry Sulphurous Acid Gas, although not official, is very 
ex timsivcly used for fumigating infected rooms and dothing, 
bt'ing probably tho most powerful, certain, and conveniont of 
all disinfeotanta. Sulphur is buinod on a shovel or pUte, the 
outh ts from tho room having been carefully closed, exw pting 
the dooi through which refloat is made. 

Aridnm Chromicum*- Chromic Acid. Chromic 
Anhydride (not a hue acid). CrOi. 

ASofotfc*.- -btido by dissolving Bichromate of Potassium in 
Sulphuiic Acid and Water ; decanting from the Acid Sulphato 
(if Pot.iHbiuni ; heating the liquor with more Sulphuric Acid 
and WatcT ; cooling and crystallising. 

rhntuetem — Crimson needles, very deliquescent; in- 
odorous; coriosive to tho skin. Soluhlo in water; may ex- 
plode with glycerine or alcohol. Mixed with cold alcohol, 
uldehydo is evolved, and a greem residue of oxido of chromium 
reiuiiins. ///yucrefy.— Sulphuric Acid. 

Prepm atmu 

Iiiqnor Acidi Chromid.--l to 3 of Water. 


ACTION AND USES. 

Chromic Acid is a powerfully oxydising body. It thus 
destroys tho organisms and products of dsK^position, and is 
an active ddodoraat and diainliotant, which may be used 
gr. to the ounce of water) to wash foul or infected parts. It is 
also a strong eanstlo; and may be applied as a paste with 
water c«r as tt>e Solution, to oondylomata, warts, and sy^llitio 
sores ; or in weak solution (I in 40) to ulcers of the tongue and 
month. must be taken to limit its action to the djsoased 
jpurt, as it has a great {lower of penetrating the tissues. 

^ Aet4lllii^HftMgant--Nitro^ Acid* HNQi. {2rot 



Acwvm Lact/lcm. 


149 


This acid is not itsolf used in medicinp, hut the Nitrites 
arc activo and valiiahlo drugs. Those in use are Nitrite of 
Sodium and Nitrite of Amyl, as well as Nitrite of Ethyl in 
'Sweet Spirit of Nitre. TJie Sodium salt will he noticed hero; 
the otheia under their own heads at pages 174 and 181. 

Sodii Nitrls.— Nitrite of Sodium. NaNOg. {Not official) 

A'oKJYr.-- Heating Nitrate of Sodium. 2NttN()3=2NaN02 
-f Oo. 

Characters. —A white granular powder, doliquescont, with 
a cool Siilino taste, v<*ry soluhle in water. Impuritics.-^^YhQ 
nitrate, and caustic soda. Dosc^ 2 to 10 gr. 


ACTION AND USES. 

Nitrite of Sodium acts upon the hlood, tho heart, and the 
vessels, like Nitrite of Amyl, only less suddenly and markedly, 
and for a 1ong(T pciiod of time. (Hcc ptigo 181.) Its depres- 
sant action on the 0 (^ 11*01 nervous systoin is more marked 
than that of the Amyl conipoimd ; and it paralyses tho peri- 
pheral nerves and tho muselos not only in this W'ay, hut 
through tlio blood. It has been used in heart disease with 
ro<'urront attacks of piiuful angina ; less successfully iu opilc'pby. 

Acidum l4acticuni*-~Ijactic Acid. li(yi/)y, with 
about 2f) per cont. of Water. 

Source. — Produced by the action of a peculiar f<'rnioiit on 
solution of Sugar, and subsequent purification of the product. 

Characters , — ^A pale yellowish, syrupy liquid, inodorous, 
with a(‘id taslo and acid reaction. Sp. gr. 1*21. Miscible in all 
proportions with water, spiiit, and ether; nearly insoluble in 
chloroform. Mineral acids, sugar, litad, and iron. 

Preparation, 

Aeidfun Xiaetioiim iDilutnm.— 16, with 86 of Water. 

JDosft i to 2 fl.dr. 


ACTION AND USES.* 

Lactic Acid is of much physiological interest as a normal 
Constjlluent of tho gastric juice, and a product of muscular 
metabolism* Its m^dnal acHon cannot, however, be turned 
to much therapeutical use. The Diluted Acid has been used 
with very uncertain results as a c^ray in crohp and diphtherisi 
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to diBBolve tlie moinbranefl. Internally, it may be given as a 
digwtiTe adJuTant uftor meals in dyspepsia. Entering 
the blood as alkalinu lHOtato<«, it is dlcomposed into carbonic 
acid ; is excreted as such in the mine; and has been ci*edited 
with {I beneficial effect in catarrh of the bladder. It has also 
been given in diubeteS) in doses of half a fluid ounce in a pint 
of water daily. 


GROUP V. 

WAim. 

AQUA. Water. 

Natural Water, the jmreat that can bo obtained, 
cleared, if nccessaiy, by filtration; free from odour, 
unusual taste, and visible impurity. 


Erom Aqua made : 

Aqua Deatillata.— IIsO. Pure Water, obtained by distil- 
lation. Should always be used in preparing medicines. 


ACTION AND USES. 

1 . IMMEDIATE LOCAL ACTION AND USES. 

Externally, Water acts chiefly as h means of applying heat 
or cold to the surface of the body, being readily obtained at 
am’- lemporature that may be desired. To pioducc this effect, 
Wc tor may bo applied in the foiin of baths of all kinds : cold, 
cool, temperate, tepid, warm, hot, vapour, or variously medi- 
fated; also by sponging, douching, fomenting, etc. lliese 
BiibjeotH will bo noticed in the third part of the work. Pos- 
8(«sing these properties, Water is used (‘xtemnlly for purposes 
of cleanliness ; for either raising or lowering tlio teii»peratiu*o 
of the body ; relieving pain, insomnia, and dolinum ; removing 
spasms or convulsions; diminishing the circulation in deep 
ports* W saperfleial derivation,” as in congestion of the brain ; 
etc. water is also usod, in a purely local way, as a wash or 
dressing to wounds, and as the basis of warm fomentations in 
inikunmaiions, 

JntfrnaUi/y Water is constantly being taken in the form of 
food and drink. It relioves thirst ; improves digestion and in- 
teiUnal action whm drunk in moderation and at propsor times ; 
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and in a purelj" physical way may reduce the local or general 
temperature ot the body, for instance, as ice slowly su^ed in 
SOI 6 throat and febrile conditions. 

2 . ACTION ON THE BLOOD. 

Water is quickly inooi'porat(‘d with the circulating plasma. 
(Ireat excess has been known to dissolve ])ait of the red oor- 
puscles, but this is a puicly jjathological effect. 

8. SBECIIIC ACTION AND USER. 

Water plays an essential iMirt in tissue life and in the 
ludivity oi all the organs. A <*opiouB supply incimses nutri- 
tion up to a certain point, especially the deposit of fat, and 
is theieforo extenbivoly employed in hydio-therapoutics. 

4 . lirMOTB lOCAL ACTION AND UhES. 

Water is excreted by the kidneys, skin, lungs, bowels ; 
indeed, necessarily in eveiy sccii^tion. Increase oi Water in 
the urine is most leadily induced when th^ skin is kept cool, 
and curries with it an excess of urea, phosphoric acid, and 
chloride of hodinm. Water is thus a diuretic, and in one sense 
the most natural measure of the kind, being indicated when we 
desire simply to iirigiite or flush the uriniferous tubules and 
miiiaiy iiassuges, and wash from them the pioduets of disease, 
Muh 08 blood, leucocytes, cellular debns^ and sediments. Some 
kinds of ( ahull may be dissolved by the steady ronsumption 
of Distilled Water, which carries aw'ay minute iiuees ol tho 
stone, whilst it ]>i'ev«uits fresh acciction on tho suii'ace. 

As a diaphox^tic, Water acts best when w'aim and combined 
wdth external heat. Jt is the basis of most of our dome^tic 
measuroB for relieving feverishness by inducing perspiration, 
such as warm drinks of all kinds, and spirituous compounds. 


QaOTIP VI. 

THE CABBON COMPOUNDS. 

Alcohol* Alcohol. CsHqHO. 

« ' 1. Alcohol Ethylioitm. — Ethylic or Absolute AU 

cobdl. CsHqHO. 

bv macerating and shaking Becti* 
fled Spirit with Ournoxiate ol Potassium; decanting; 
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tnaoorating and shalcing tho liquid with freshly fnsrd 
Chloride of Oalcinm ; and distilling. 

Characters. — Oolonrless, fi«Sfe from empyroumatie 
odour. 8p. gr. 0*797 to 0*800, containing 1, or at most 
2 per coni of water. Kntiroly voUtilisod by heat; 
boils at 173*C'Fahp. Gives a green colour wilh ka 0 r 04 , 
OrOj and H 2 »SC) 4 , a sweetish odour being evolved. /»*- 
pnnites.- Rosins or oils ; delected by turbidity on dilu- 
tion. 'Water; giving blue colour witli anhydious 
sulphate of copper. 

Alcohol Nthylmm is t/sod in preparing Chloro* 
formum and Liquor Sodii Ethylatis. 

2. Bpiritni Bectifioatas. — Hectifiod Spirit. Alco* 
hoi, OaHjlIO, with 16 per cent, of Wattar, 

Rouree . — Obtained by distillation of fermentodsaccha- 
rine fluids. C^Hi .0- (Grape Sugar) z= 2 C 2 HpHO 4- 2(X >a- 
Characters, — Colourless, transparent, with a ploasiint 
odour, aud strong spirituous burning taste. Sp. gr. 
0*838. Burns with blue fiamo without smoke. Impurities, 
—'Water; tested volumotricall]^. Amvlic alcohol, b<‘yond 
a tmee; detected by exeessive reduction of AgNOj,. 
Resins or oils ; giving turbidity on dilution with water. 

Pitpai atxon, 

Si*raTTT’8 TsNiJian. — Proof Spirit. Alcohol 
with 61 per cent, by weight of water. Made by 
mixing 6 parts of Ratified Spirit with 3 parts of 
Water. 8p. gr, 0*920. 

Spiritus Ueeiiftcatus and Spiritus Tenuior are 
also used in preparing many Tinctures, Spirits, Es- 
sences, Liniments, and other preparations* 

3. Spiritus Yini Oallioi.— French Brandy. Spirit 
distilled from French wine. 

Characters and Composition. — ^A spirit of a light 
sherry colour, and peculiar flavour. Contains about 48 
to 56 per cent, by volume of alcohol^ with some ethglic 
ether combined with acetic and other ethers, and tiaoes 
of voktile oils, Sp. gr. *H1 , 

Jh^eparation, 

Hunruiu Sfmrus Vxwl Galuci.— **B mndy 
Mixture,’* Egg* Flip.’* Brandy and Olnmlimon 
Wate^ of a$dh { os. ; Yo])m of two Eggo; Sagtistf 
} 2)$s^ 1 to 2 
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4. Vlttum Xerioum.- Shorry. A Spanish Wine. 
CharacUn and Compo^xtiQn, — Pale yellowish-brown. 
Contains about 17 per cent, of alcohol; colouring matter ^ 
ctherSf acid tartrate o/potamuntf malatca, sugar, etc, 

Jirparattons, 

Tho following Vina : Aloos, Antimonialo» Col- 
chid, Perri, Ipooac*uaiihfiP, Opii, Rhei. 

Vinum Aurantii is made by fermentation of a 
saorharino solution, Vinum Fcrri Oitmtis and 
Vinum Quinina) are made from Vinum Aurantii. 

Besides tho foregoing preparations, whioh aie commonly 
associated with Alcohol, aU the Tmeturse, Spintus, and Fs- 
sontifo, several of tho laquoics, Linimonta, and Misturuo, and 
a few other compounds contain it in various proportions. 

jimoufit of Alcohol [aholute, hy vfcight) vanotis important 
8td>htanceb containing iL 
Alcohol Ethylicum, 98 to 99 por cent. 

Alcohol (U.S.P.), 91 per cent. 

Bpiritus Rootificatus, 84 por lont. 

Alcohol Dilutum (U.S.P.), 45*6 i>er cent. 

SpirituB Tonuior, 49 per cent. 

SpiritiiB Vini Gallid (Brandy), alKiut 48 to 66 per cent. 
Bpiritus Frumenti ('W^ky), about 44 to 60 per cent, 
lium 1 

Gin > about 40 to 60 per cent. 

Strong Liqueurs ) 

port, Shorry, and Madeira, altoui 14 to 18 per cent. 
Vinum Album Fortius (U.S P.), 20 to 26 percent. 

Vinum Album (U.S P.), about 17*6 to 22 per cont. 
Champagne, about 10 to 13 per cent. 

Hock and Claret, about 8 to 11 por cont. 

Vinum Aurantii, 10 to 12 per cent. 

Beer, about 3, 6. or more jier cent. 

Koumiss (made from milk), about 1 to 3 per cent. 


ACTION AND USE8| 

1. UCMBDUTS J.OCAX. ACTION AND VfiBS. 

Alcohol is an aatUmptito aad dlilnfeeUaiti 
emi^oyed as a constituent of lotions for ulcers and wounds. 
In the form of Bi'andy it is rubbed into the skin to prevent bed- 
sorei^ by hardening and disinfooting the epidermis* Applied 
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in lotion to the skin, and free evaporation allowed, Alcohol 
is a powerful refriMrant, withdrawing beat from the body 
by its evaporation, blanching the pafts by vascular constric- 
tion, and producing a sense of cold. In this form it is used 
to prevent or allay inflammations of superfichU parts, such as 
the Bubcutfineous tissues, joints^and muscles; and to relieve 
pain, especially headache, due to vascular dilatation and throb- 
bing. Spiritu )us lotions sponged on the skin also diminish 
the activity of the sweat glands, and may be used in excessive 
perspiration as an anhidrotic. On the contrary, if the vai)our 
be confined and allowed to a^t upon the tissues undexmeath, or 
if the Aleoliol be rubbed into the part, it penetrates fuid hardens 
the epithelium, and irritates the nerves and vessels of the 
cutaneous structures, causing redness, heat, and pain followed 
by local anaesthesia. Spirituous liniments containing soaps, 
essential oils, and other stimulaiits (<^.<7. liinimontum Camphorae 
and Liiiiinentum Oamphorse Compositum), are applied with 
friction to increase the nutrition of ports which are the seat of 
chi'onic inflamniation, induration, adhesions, stiffness, and pain, 
such 08 the fibrous structures and muscles in chronic rheuma- 
tism, periostitis, and paralysis; or to produce a rubefacient 
ofl'ect on a large area of skin, of the surface of the chest, for 
instance, in bronchitis. Alcohol is absorbed by the unbroken 
skin. 

Internally^ the local action of Alcohol begins in the mouth 
with its chaiacteristic taste, and a hot, painful, stimulating effect 
on the tongue and mucous membrane, if it be retained in contact 
with them, the epithelium becomes condensed and whitened, and 
the parts beneath anaesthetised. Some forms of toothache can 
thus be quickly and completely relieved, the Spirit also acting 
as a disinfectant in the pulp cavity. Wines and other whole- 
soinf^ alcoholic liquids, consumed during meals, have an action 
of the first importance ou the nerves of the tongue, palate, 
and nose. By virtue of their taste, flavour, and bouquet, they 
give a relish to food, increase the appetite, and stimuULte the 
flow of saliva and the functions of the stomach. 

In the 9tmmek the action of Alcohol is complex, and of 
great importance. ( 1 ) Alcohol mixes with the contmU of the 
stomach; is partly decomposed into aldehyde and acetic acid; and 
precipitates some of the pepsine, as well'as some of the peptones 
andproieidt? so far it depresses digestion. ( 2 ) It stimulates 
the mueom dilating and fllling the vessels with l^lood ; 

increases the iloW of gastric Juice; 
; and renders the movements of the iHscmi 
moTOS^elf;stic^'^ t^se it greatly assists digestidii^ 

total ^ect df ^moderate dbse of Alcohol is to 
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favour gpafltric digeatioxL, especially in cases where the nerves, 
vessels, and glands lack vigour, as in old age and in the chronic 
dyspepsia of persons weakened by acute illness, town life, and 
‘anxious sedentary employments. * Herein consists the value of 
a small ainount of wine or wholesome ale taken with meat meals 
by such subjects. The danger lies in excess,, which readily 
destroys the activity of the juice, contracts the blood-vessels, 
and sets up a secretion of alkaline mucus which greatly inter- 
feres with digestion, a common cause of acute dyspepsia. 

(3) The action of Alcohol on the gastric wall produe-es ex- 
tensive effects of a reJUx kind. The heart is stimulated by 
moderate doses, producing a pleasurable rise of blood pressure 
and a sense of power. The vessels dilate universally, filling 
the active organs with blood, which further increases their 
activity, the brain being specially cxcit/cd and the skin flushed 
and warmed subjectively. If the quantity he large, those salu- 
tary effects of Alcohol as a diffusible stimulant may pass into 
depression ; and the sudden ingestion of a large amount of spirit 
may prove rapidly fatal by shock. The reflex effects of alco- 
holic stimulants, if properly applied, add to their value at meal- 
times, by increasing the enjoymciit of eating, and thus the 
digestive power. Certain forms of pain in tlio stomach and 
bowels are rapidly relieved by the local action of Brandy, which 
also helps to expel flatus ; and pain, spasm, irregulai* or feeble 
action of the heai't, cold feelings of ^e surface, and low condi- 
tions of the brain, are all quickly removed by the same reflex 
means, before the Alcohol can be absorbed iu quantity into the 
blood. 

2, ACTION ON TUB BLOOD. 

Alcohol enters the blood unchanged, or as aldehyde, and is 
distributed by it to the tissues and organs, a small part only 
becoming lost in it as acetic and carbonic acid. The action of 
Alcohol on the corpuscles is still obscure, but it probably binds 
the oxygen more firmly to the htemoglobin, so that exygena- 
tion of the tissues occurs less freely, and therefore less exten- 
sively. The effect of this upon metabolism will now he 
dcsci’ibed. 

3.,fiPBCIFlC ACTION. 

^ Alcohol is rapidly taken up by the v|rious organs, chiefly 
unchanged* If given in moderate quantity, it is (1) oxydised 
in its passage through the tissues into carbonic acid and water 
lik^ ^3fiier carbohydrates, that is, it is a food, or source of heat 
end energy. At the same time it produces two other equally 
important efiects ; lor {2} it muoos the activity of metaboUsin 
or the oxydation of the tissues ; and (3) it fimt atimulatos, and 
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fkfterwards depresses, the circulatory and nervoua systems, quite 
ind6|}endently of its action on tissuo change. These three 
. effects of Alcohol most be discussed s^rately. 

(1) Alcohol 08 a fobd, — It may now be accepted as proved 

that, when taken in sufficiently small quantities, Alcohol is 
ozy diced in the tissues ; and that it only passes out of the body 
unchanged, through the lungs, kidneys, etc., when so freely 
given that ex^wetion occurs befora oxydation has had time to 
take place. This decomposition of Alcohol must necessarily 
develop vital force and heat, like the oxydation of sugar, fdt, 
and alWmen. Alcohol belongs to that class of foods which do 
not become an integral part of the living cells, or *Hissuo 
proteids/’ as do much of the' albumen, salts, etc., but remain 
in the plasma which bathes the cells, are oxydised there, and 
constitute their pabulum, the materials whi^ i'he active 

elements with much of their energy, the “ circulating proteids,” 
carbohydrates, etc. Thus it happens that Alcohol can for a 
time sustain life when no food (so-called) is hiken, as in con- 
firmed drunkards and in some cases of severe illness. Professor 
Bins, of Bonn, who has studied this question with great industry 
and success, has calculated how much energ>’‘ is contained in a 
gramme of Alcohol, and finds that two ounces of Absolute 
Alcohol yield about the same amount of warmth to the body os 
is supplied by an ounce and a half of Cod-liver Oil, The uses 
of Alcohol as a food will be presently described along with its 
other applications. 

(2) Alcohol 08 a, mtritim dcprmmU — Whilst it is itself 

thus oxydised in the tissues. Alcohol imquostionably intorfexos 
with the metaholiem or oxydation of other eubetanoes, espe- 
cially (it would appear) saving or sparing the wear and tear of' 
the ** tissue proteids,*’ or formed protoplasm of the cells. This 
has been determined from three meU observed in animals 
plied with moderate doses of Alcohol : first, that less oxygen is 
absorbed; secondly, that the temperature falls, and the mbiimi- 
nous tissues, whilst they do not waste, tend to degenerate into 
fat, so that the body os a whole grows fat and gross ; thirdly, 
and chiefly, that the amount of urea, nrio add, carbonic acid, 
and salts oxcreted, is decidedly dimimi^e<L These are settled 
facts; the^ exphmation of them is more difilcult. The inter- 
ference of Amoho! with the oxygenating function of the red 
coipusd^ kr one obvimis cause of impaired metabolism ; another 
is the extrMO rOadiness of the Alcohol when it rekohes the 
tissues^ tb sdxe upon the oxygen which is there, thus robbthg' 
as it%ere #e ^ their necessary share^ s^d Sf- 

decdiefhori dt thrmiddle stat^ of, fsl. 
property of AldbMxjf ^ua wait! ui one 
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of the foaudations of its employment m fever, to be presently 
discussed. 

3 . Atoohd<i$ a stimulant and nareotie . — ^The circulation in 
every part of the body is stimulated by a moderate dose of 
AlcohoL The increase in the force and frequency of the heart, 
and the dilatation of the peripheral blood-vessels, ’which together 
coiistitote this increased ohcolatory activity, are both so far 
roftex effects from the mucous membrane of the stomach, as 
we liave already seen; but they aro also in part direct, the 
Alcohol affecting the iiervo-muscular structures of the heart, 
the cnrdiac centre, possibly the vaso-dihitor centres in the me- 
dulla and cold, and certainiy the nervo-muscular tissue of the 
middle coat of the vessels. To these causes of circulatory ex- 
citement must 1)6 added the voluntary muscular movements, 
which are much exaggerated under the influence of AlcohoL 
When Alcohol is taken in larg^ quantities, its stimulant effect 
on the circulation passes into oepression, both reflex and direct ; 
wd death may result, in part at least, from cardiac failure. 

Upon the nei'vom syatem, the first effect of Alcohol in 
moderate quantity is also one of stimulation. The nervous 
centres are increased in vigour from the highest to the lowest, 
and in tlie same order of sequence. The imagination becomes 
brilliant, the feelings are exalted, the intellect is cleared, the 
senses become more acute, the feeling of bodily strength and 
ability is raised, and some of the appetites are temporarily 
excited. The centres of speech, and of muscular movements 
genouilly, are specially exalted, giving rise to animated talk 
and lively gesticulations ; and, therewith, a sense of bien 
referable to the combined nervous and circuktory excitement, 
spreads over the system. 

If the dose of Alcohol be larger, these phenomena of stimu- 
lation are at first more pronounced, but very soon give place to 
doproBsloa, which spreads, like the excitement, from the highest 
to the lowest centres of toe brain and cord. The intellectual, 
emotional, and voluntary faculties became first inco-ordinaied, 
then dull, and flxially completely arrested ; the muscles are first 
ataxio and next paralyi»d, so that after an unsteady, staggering 
^it, the erect posture is impossible ; and the consequent depres- 
sion of the respiratory and drculatory centres leads to ster- 
tbrous breathing, circulatory failure, ig^id ev^ death. The 
effecU ef Alcohol upon the nervous centra are referable partly 
tp dUataUon of ttie lidood-vessels of the brain and cora, but 
oOTtaunly also to a direct action of the drug upon the nerve cells. 

The action of Alcdiol on the other bodily functions is 
chiefly, Jf not entiriely, indirect. Thus, rnttuSa are affected 
fldeily through the nervous centres and nerves. is 
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fiiSst increased, then slowed and weakened, partly through the 
special centre, but manifestly also, to a mat extent, through 
the muscles and the circulation. D^ath oeours partly 
asphyxia. The bodily temperature is, on the idiole^ lowered 
by Alcohol; (1) by increased circulation through the dilated 
pei'ipheral vessels ; (2) by increased perspiration ; (3) by dimi- 
nished metabolism; and (4) after large non-medicinal doies, 
by general depi ession. The sense of warmth is, on the con- 
trax-y, increased by the flushing of the skin with blood ; a con- 
dition which promotes bodily neat and comfort in a warm or 
xnodeiately cool atmosphere, < but causes rapid refrigeration, 
general vital depression, and possibly death, in low states of 
the exteinal tcmperatui'e. 

4. SPECIFIC USES. 

The uses to which the complex specific action of Alcohol 
may be turned are many, and of great importance : 

Alcohol is employed in fever, and other acute vrasting 
diftoasos, such as delirium tremens and acute mania. The indi- 
cations in these conditions are to prevent or to make good the 
great waste of tissues associated with the disease ; to sustain 
the heart and nervous system, which threaten to fail, as the 
frequent pulse and the delirium testify ; and to promote tho 
loss of heat, which is formed in exoeas, as indicated by the 
thcnnoineter, the dry brown tonguo, the sleeplessness, and the , 
general restlessness, of the patient, We have seen that these 
ends are all fulliUed to a certain extent by Alcohol. When tJie 
symptoms just mentioned appear, Brandy or other form of 
Spirit, and Wines of the strongest varieties, are given in a defi- 
nite amount j>er diem, according to the height ot the fever, the 
state of the pulse and heart sounds, the general strength, tho 
ability to consume food, the previous habits, and the age 01 the 
patient. It must be distinctly understood, however, that 
Alcohol is by no means essential in every case of fever ; the 
very opposite being the case. In delirium tremens (acute 
alcoholism), where food, in the ordinary sense of the word, can 
often be given with the greatest difliculty only, the very sub- 
stance wl^ch, as a stimulant, has Caused the (useose, must be 
judiciously, continued as a form of nourishment for a time. 

In c&onic diseases attended by great debility, want of 
appetite, and possibly sickness, as well as fever, such as pul- 
monary phthisis, Alcohol will also find its place as a tiue food 
and antipyri^c. 

As a s^nhmt the principal use of Alcohol is in bonnec- 
tiun^^ith tl>s heart. Tms/as #e have just seen, is an impose 
ta^t part of its aedem in fever.' ! Of all remedies in threatesrag 
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death by cardiac failure (syncope, fainting, hfoinorrhage, shoch), 
Spirits are the best, being at onco available, convenient, rapid 
in their action, and almost invariably successful if recovery be 
•possible. For this purpose, Brandy, Whisky, etc., should be 
eiven either pure or only slightlj’ diluted, by the stomach, 
bowel, or under the skin. Hardly less valuable is Alcohol, 
given continuously in small regular doses, in chronic disease 
of the heart, when natural hypertrophy fails and dilatation 
ensues. Wine, Ticctilied Spirit, or various Tinctures, may bo 
given in such cases. 

In nervom depression Alcohol must be ordered with the 
greatest hesitation. In melancholia, or in despondency be- 
gotten by grief, anxiety, suspense, over- work, excess, and 
especially by indulgence In Alcohol itself, this drug afPords 
only too ready relief, as also in neuralgia, hysteria and allied 
disorders, and sleeplessness ; and the rocomiriendation of it by 
tlio practitioner is frequently abused, being employed as a 
pretext for continued intemperance. In such cases the best 
rule is to order a definite amount of some weak alcoholic drink, 
such as Ale or Claret, at meal tiuies only ; but even this recom- 
mendation is by no means always safe. Severe pain, such as 
neuralgia, is often successfully relieved on the same principle. 
Some foi-ms of sleeplessness are readily overcome by warm alco- 
holic draughts at bed-time, or malt liquors ; but hero again 
great discrimination is requisite in ordering the remedy. 

0. RIMOTB LOCAL ACTION AND USES. 

Alcohol given in medicinal doses is, as we have seen, 
almost entirely oxydised in the system, less than 3 per cent, 
passing out unchanged, diiefly by the lungs, less .by the 
kidneys, and least by the skin. This amount, however, includes 
ether^ and other complex bodies associated with Alcohol in 
Wines and Spirits ; by far the greater part of the Alcohol 
proper is excreted as caibonio acid and winter. 

The diuretic effect of Spirits, Wines, and especially Gin 
and Beer, is well known, and may sometimes be employed in 
medicine. The diaphoretic effect of Alcohol and its applica- 
tions have been already sutficiently discussed under fever. 

CireumUanm imdify^pgthe mtion and^mphy^mnt of Alcohol, 
— The different alcoholic fluids act very differently, according 
to their strength ; their other constituents, ah’cadv enumerated ; 
tlie ^presence of carbonic acid in them (sparfeling drinks), 
•which increases the rapiditjj of their action on the stomach 
and possibly of their aWrption ; the degree to which they are 
dilute with water ; and tihe condition of the ttomach aa regards 
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the presence oi food. The of the patient, tlw aoundness 
of his kidneys and other eliminating n^rgans, hia habita aa 
i^egards Alcohol, and ilie amount of exeroi^ which he ^ take, 
most also be carefully estimated in ordering the rem^y. In 
(conditions of waste and exhaustion, e 8 peoiall 3 r fobrile states 
and after operations, large quail titiea (even 1 pint of Brandy 
per diem) may sometimes be tolerat^ apparently from the 
rapidity of oxydation of the Alcohcd ^ the system. 


Alcohol Aliiylieuaa«-~Amylic Alcohol. Hydrate of 
Aniprl» OjHjjHO, **Fou8el Dili” with a small proportion of 
other spirituous substances. 

Source, — Contained in the crude spirit produced by the 
fermentation of saccharine solution^^ith yeast ; separated in 
the rectification of such spirit ; and rodistiUed at 253*^ to 260^ 
Fahr. 

Characters.^A colourless oily liquid, with a penetrating 
and Oppressive odour, and burning taste. Sp. gr. '818. Boils 
at 270®. Very inflammable. Sparingly soluble in water; 
freely in spirit, ether, and essential oils. Exposed to the air 
in contact with platinum black, it is slowly oxydised, yielding 
V''alerianic Acid. ( 1 $^ page 303.) /wpm^i^s.-^thor ethere^ 
substances ; detected by specific gravity and boiling points 

Amy tic Alcohol is used only to jprepare Nitrite of Amyl and 
Valerianate of Sodium. 


Chloraformum* Chloroform. CHCl^. 

Source,— Made by (1, 2, and 3) distilling Rectified Spirit 
with Chlorinated Lime and Slaked Lime (ox^ising and chlori- 
nating the al^ol) ; thereafter (4) purifying by washing with 
Water and wiilliBulphurio Acid; ^italipg wi& Slaked Lime 
and Calcium Ghlori^, and TedistilHng,; *and lastly adding one 
per cent, by weight of Ethylio Ak^ol^ . , (1) 2Cj^O H- O-sks 
20«H^0 (aldehyde) + 2H/. m (^^4* 3CL = CJ^CkO 
(chloral) 4 3HC1, (3) 26 MOW 4 ^pO)i=iGHCl, 4 Oa 


(cHlo^il) 4 3HC1. (3) 2(3a] 

20H0a (formate of calcium)i 


(4) The siuphurto acid chars and 


the Chlorofom ; the 
from moistuirn 


removes hydrocarbons, without ai 
Ume frees it from acid, the chldrit 

dhafued^re.^A Uihpid, colourleiss, heavy, volatite liquid, of 
an agred|tbl4 stheresl hdPur and sweet tasteu SolubiH% tO. in 
7 of imiiit; freely . oHve oil, aihd iorpeittm^ l.in 
«^Mch it Sinks in heeyy drum, 

Bo&'vidi Burns with 0 greenish fMt.' 
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by reiddae and unpleasant odour after evaporation. Acdds. 

Free Odoxine^ 3 to 8 min. 

Frcparutions, 

1. A^ua Chlorofonni. — 1 well shaken in 200 of 
Water. J)ose^ i to 2 ii.oz. 

2. Unimentuni Chloroformi. — 1 to 1 of Camphor 
Liniment. 

3. Spiritus Chlorofonni. — ‘^Chloric Fthor.’* 1 
to 19 of Spirit. Dose^ 20 to 00 min. 

4. Tinotura Chloroformi Composita.— 2 ; Spirit, 8; 
Compound Tincture of Cardamoms, 1 0. FosCf 10 to 30 min. 

6. Tinctura Chlorofonni et Morphinn. — Mado 
by (1) dissolving 8 gr. of Hydrochlorato of Morphine, 
and 4 min. of Oil of Peppermint, in 1 fl.oz. of liectified 
Spirit, adding 1 fl.oz. of Chloroform, and 2 fl.dr. of 
Ether ; (2) mixing 1 fl.oz. of Liquid Extract of 
Liquorice, and 1 fl.oz. of Ti'cacle, with 3 fl.oz. of Syrup, 
admng this to (1), and mixing thoroughl;|r ; (3) adding 
^ fl.oz. of DUiited Hydx*ocyanic Acid ; andincroasingthe 
volume to 8 fl.oz. bv further addition of Syrup. 10 min. 
contain 1^ min. Chloroform, ^ min. Etlicr, and gr. 
Hydrochlorato of Morphine. 5 to 10 min. 


ACTION AND USES. 

1. IMMEOIATZ LOCAL ACTION AND 

Extemallp applied, and allowed to evaTO»% Chloroform 
causes a sense of coldness, and depresses the terminations of 
the sensory nerves of the part, thus reducing sensibility or 
removing pain. If. on tho contrary, the vapour bo conflnod, or 
tho ChZoroform rubbed into the sHn, it acts as an irritant, 
cjiusing redness and even vecfication, with a sense of heat and 
pain, followed by aum^esla of the part. A similar ofloct is 
]>roduced on all expos^ mucous membranes. As a local antes* 
theUc, Chka^Kform may be ap^ed on lint^ covered closely with 
a wine-gls^ s.y. in tompom headache ; or in the form of the 
liniment, or various combinations with Belladonna and other 
anodynes which are used for the relief of lumba^, neuralgia, 
etc. Ijhli student must understand, however, that the local 
anmsthetic effect of Chlorofbnn bears a ver^ inferior relation 
to its ra{>id ^d t^wexful ackon as a general ansesthetio. 

Wnengiveii oy the mouth, Ohloralorm produces an intensdy 
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sweet tastt^ which renders it useful jn pharmacy to cover 
the nauseous, hitter, and astringent d^iracters of maim^drugs. 
It may also be us^ to relieve tootnachc. Like jiUoohol, it 
causes reflex salivation, and in this way, as well as oy a car* 
XttisatiTe action on tho stomach, the Comitound Tincture, 
Spirit, and Aqua are useful adjuvants to stomachic and tonic 
iiiixUues, relvevin^ |)ain, vomiting, and flatulency. In full 
doSos it mtiy give mo to vomiting, as is fi-oqnontly seen after 
ana)sthesia. The Tincture of CMoroform and Morphine is a 
substitute for ** Ohlorodyne,*' a popular sedative and intestinal 
astringent. A few drops of Chloroform inhaled from a sponge 
or piece of lint (quite apart from its action and use as a general 
ansesthetic), rapidly soothe the respiratory nerves, and may be 
employed to arrest spasm of the glottis, asthma, and spasmodic 
or dry useless cough attending irritation of the air passages. 

2 . ACTION IN THE HL001> 

Obloi ofom enters the circulation by the respiratory organs, 
stonuich, and the unbroken skin, as well as subcutaneously. 
Chiefly as Chloroform, partly as, various products, it mixes with 
tho blood ; but its action on tlie circulating blood is still obscure. 

3. SPECIFIC ACTION AND USES. 

Chloroform reaches the tissues very rapidly, especially if 
administered in tho form of vapour freely mixed with air, as it 
always is 'when given as a general anseethetic. \ Its mo^ im- 

S ortemt action is exerted upon ^e central nervous system, and 
emands detailed description. Whilst this description of tho 
subject of anassthotics will have particular reference to Chloro- 
form, it will glso apply in a general way to other agents of tho 
sinie class, especially Ether; important differences being 
noticed under each drug. The phenomena of general am08<* 
thesia will first be noted ; secondly, an analysis will be made of 
these; thirdly, the tises of Chloroform will be enumerated ; and 
fourthly, the rhethod of adudnisterin^ the anmsthctic, . and 
certain necessary precautions, wm briefly indicated. 

1. Phmiomena of ClilQa'Oflpin)i Mrat 

The first effect of the inhalation ChiDroform on the netwous 
systam it powerful itimuUtioii, but almost from the com* 
menooment this is accompanied hy a certain amount of dis- 
order. Tho very first inspiration seems to rouse the cerebmm 
io ii)emaod netivity, an effect due to the direct action of the 
an^hotie bn the nerve qells of the tfonvohUum, partly, per* 
to vascular distmdtance. She highest centres are first 
aha chiefly oxSikd, so that the imagination and feelinj^;fmmc* 
diaH!ir^tM3icomceka^ ol^ys, however, with somb coniaaion. 
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For a , moment the flenses may be qmokened, but they aro 
speedily disordered and depressed: vision, heading* end touch 
become dulled, and a strange feeling of lightness, freedom, 
'tingling, and numbness pervades the sui^ace and the extremities. 
All these sensations are strictly cential, probably convolutional, 
in origin. 

At the same moment, or almost immediately after, the 
Chloroform rouses the muscular cenfsres^ and various gesticula- 
tions, spasms, or struggling movements may ensue. 

The medulla ohlwtjata is next affected, the centres of drat* 
laiion and respiration being stimulated, so that the pulse and 
rospii-ation become more frequent (although the latter is more 
shtdlow), the face flushed, the blood pressure i-aised. At this 
point the skin becomes moist ; a red rash in irre^lar patches 
may appear on the neck and chest ; and the pupils ma}' dilate 
slightly. 

Tiiese phenomena vary gieatly in difiorent instances, with 
the constitution and condition of the nervo centres, the tem- 
perament and habits of the individual ; laughing or crying or 
noisy struggling being the proininont feature in many cases. 

b. Second stage , — ^The second oftoct of Chloroform on Iho 
nerve centres is depression. The same parts continue to be 
affected by the drug; but their functions, instead of being 
increased or simply disordered, are first diminished, and at last 
perfectly an'cstea. Consciousness now ceases, with the appear- 
ance of heavy sleep. Perception and sensation are annuJded : 
the patient sees nothing, hears nothing, feels no pain. For 
the same reason, reflox excitability is first diminished and 
then lost : irritation of any part by tickling or pinching induces 
no movements of the limbs ; at last, even touching the cornea 
causes no reflex rolling of tho eye-ball nor winking of the lids. 

As the aniosthesia demiens, the automatic and reflex excita- 
bility of tho cord and medulla is also diminished, and the phci- 
noinena that ensue affect all the parts supplied by tiiese centres. 
The muscular tone is lost, ^d the voluntary muscles become 
paralysed and relaxed^ ^upil is contracted, dilating on 
stimulation of affront nerves. The heart and respiratory 
or^s are no longw excited, but their centres in the medulla 
being now depressed, their action is laboured^ tho pulse falling 
in fr<^uency (a striking change from the p^srious acceleration) 
and in strength, and til© tespiratory movements being slow, 
heavy, a^d attended by noise or stertoi*. 

^ KoW is the time for the surgeon to operate, ansssthesia 
heii^ complete, whilst the depression of the vital functions is 
still within safe limits. Tfeo edicts may be ejected to begin 
to pass off in a few minutes if tho administration bo stoppra ; 
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and although tho amount of Chlorofoirm ^required to complete 
the second stage varies greatly witK the suhjoot and other cir- 
cumstances, it may be said that frdm 1 to 4 fluid drachms vrill 
probably havo been given up to this point. 

< 7 . Third idage . — Beyond the second stage or degree, Chlo- 
roform antesthesia is highly dangerous, the further action of 
the dnig,boing attended by complete loss of all reflex excita- 
biUty of the cord and meduBa* The sphincters relax, tho 
pupils are widedy dilated and flxed, the globes prominent, 
llic respiratory centre is no longer irxitablo, and the move- 
ments of the chest become weaker, irregular, sighing, and finally 
cease. The cardiac centre foils, the heart bating irregularly 
and feebly, and at last stopping in diastole, both from central 
and from direct nervo-muscular depression. The blood-vessels 
dilate, the pressure falls to zero, and the circulation has como 
to a standstill It is obvious that tho direct effects of Chloro- 
form on the respiratory centre are complicated towards the last 
by venosiiy of tho blood. Death may occur through tho heart, 
tlu'uogh the respiration, or through both. 

2. Analysis of the phenomena of Ohlorolomi ansssthesia. 
— Chloroform anaesthesia affords us an excellent opportunity of 
studying tho action of a drug upon the various centres of tho 
nervous system, from the highest downwai'da. The first ports 
to be stimulated are the cerebral centios with mental f unenons, 
tho control of the spccittl senses and oonsciousness ; and these 
arc tho iii^st to bo depressed and finally annulled. The lower 
cerebral and spinal centres are affected less and somowhat lately 
so that a certain degree of excitement of these accompanies thb 
first cerebral depression ; and the spinal centres being no lonm 
controlled by the cerebral, irregular excessive movements of me 
limbs ensue. As the depressiop deepens in the spinal centres, 
the muscles are paralysed. Inslly, the lowest centres of all, 
those of organic life, connected with the heart, vessels, respira- 
tory organs, and sphineCera, s^oated in the medulla and cord, 
yield to the action of Chloroform*, Although affected from the 
first, it is not until the higher puts havo become completely 
ovei^wered that the funeno^ td these vital centres are seri- 
oQSly impaired, and death threatens. It is on account of tho 
safe oiw of invasion of the diffwent centres by Ohlorofone, 
that 4t hs# been seleoted as the proper agent for temporaxily 
we (diaH find that many other powerful 
drug# ennally depress the nervous mtem, but ih a etoction 
exac^ m reverse. 

Ine perj^ral imm tote affected last of all in general 
rjjanses^iesiaf a# iit must be impbated that the loss d ^pu^bipity 
to the knilo Is due to a not a peripheral, effect* . 
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Tho miiHcUi arc finally affected diroctlT, aa well as through 
the nervous system. The pupil is dilated in the first stage, 
probably by (Simulation of the sympathetic ; and contracted in 
tho second, and dilated in the third stage, by stimulation and 
paralysis respectively of the third norvo or its cerebral 
centre. Tho other involuntary muscles are loss obviously 
paralysed, and the partiuiont uterus contracts freely in com- 
plete aniesthesia, with some loss, however, of vigour and 
regularity. 

fi. Specific naes of Chloroform. — ^The circumstances under 
which Chloroform aiwnsthesia may be employed are the follow- 
ing: (1) In operations attended by pain. These need not be 
particularised. (2) In operaiiom where mueenlar action or spasm 
has to he mieremne : reduction of hemiso, dislocations and frac- 
tures ; catheterism. (3) In diagnostic mmiipulatiom : exploration 
of the abdomen exteimally and per rectum, (4) In diseases 
attended by es:eessive pain, especially biliary and renal calculus. 
(5) In parinritionf in oeiinin subjects and conditions, the dcgi ee 
of anaesthesia induced being generally slight until the moment 
of birth. (6) In spasfnodic diseases, such as tetanus, hydro- 
phobia, urmmia, puerperal convulsions, the status epitt^tia^s, 
sovoin chorea, and hiccup. 

4. Method of administmtioiL, and principal precautions 
to be observed in Chloroform anASthesia.— This is a purely 
practical subject, to be learned by experience and not in theory, 
'i'he student has frequent opportunities of witnessing the admi- 
nistration of anmsthctics by skilled persons, and he must closely 
and carefully observe. every effect of the Chloroform upon the 
patimit. Ho will do well to interpret ever)’’ x>h6nom6non as it 
arises, such as mental and muscular excitement, the character 
of the breathing, the colour of the countenance, and (if possible) 
the^ state of the pulse, into exact physiological terms, as ex- 
plained above ; as, for example, stimulation of the convolutions 
and cord, interference with the respiratory centre, etc. Ho 
will thus come to appreciate accurately the condition of the 
^tient at any moment, and be prepared to assist in anmsthesia 
himself. A numlicr of thoi'oughly practical points will then 
have to be learned : the sdection of suitable cases for anies- 
thesia ; tho preparation of Uie patient.; the choice of Hie anies- 
Hietio and of an inhaler.; the position of the patient; the 
meHiod of watching the face, eyes, pulse, and respiration ; the 
detoctiop of unfavourable symptoms, and their imme^te 
treatment ; and, finally, the Ate]>treatment of the case. All 
these and other matters connected with the administration of 
ensBsth^ics can be but briefiy referred to in the following 
paragmpbs : 
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//. Selection of cdkes. — Chloroform must bo given with groat 
caution to the aged and infirm, to peraohs subject to attacks of 
faintness or known^ to suffer from mfty degeneration or dilata- 
tion of the heart, to vor}'* fat and very anaemic' pci*sons, U)- 
epileptics, to chronic drunkards, to the subjects of extensive 
disease of the lungs or respiratory passages. Nitrous Oxide 
Gas or Ether must be preferred in such subjocts, according to 
the length ot tho operation. Valvular disease of the heart with 
compenHation suggests RX)ecial care, but is not a ccmtra-indica- 
tion. Operations on the mouth, nose, or throat, attended by 
possible bleeding into the- glottis, doxnand special precautions, 
whether by greater expedition, special postures of tho patient, or 
even previous tracheofoiny. It must never be forgotten, how- 
ever, that when an operation is absolutely necessary, it can 
always be more safely performed with anaesthetics than without 
their aid ; and that before the days of Ether and Chloroform, 
many poi-sons died during operation from fear, faintness, and 
shock, the danger of which is completely removed or greatly 
diminished by anseathetics. 

h, Preparation of the patient — ^Insensibility is more rapid 
when the stomach is empty. No solid food should therefore l)e 
given for at least six hours before the operation, which should, 
if possible, be performed early in the morning when digestion 
has been completed and the anaesthetic is rapidly absorbed, if 
tho patient feel faint mider these circumstan(?es, a small quan- 
tity of brandy and water maybe given before operation. Ai'ti- 
ficial teeth must be removed. The respiration and pulse should 
be carefully noted before commencing inhalation. 

c. Selection of the anmethetic : purity of the mme, — The 
anmsthetio agents in general use at the present time aro Chlo- 
rqform, Bichloride of Methylene, Ether, and Nitrous Oxide 
Gas. Of these, Ether and Nitrous Oxide are unquestionably 
to be preferred, uxUess there be some special reason to the con- 
trary. The purity of the drug is best ensured by purchasing 
it from w(dl-ostablishcd makers, and not attempting to test it 
for oneself ; and the same manufacture should always be used, 
if possible. It may be advistdble to oommen<^ with one ansss- 
thetic, and then, as circumstances alter during tho operation, to 
change it for another. 

d, SeljioUon of the apparaim, — ^This will depend on circum- 
stances and on taste and experience of the administrator. 
Whilst <Morate inhalers are used in hospitals, it is satisfactory 
tojenow that fhe'simplest apmratus may be equally safe, such as 
ai^andkeirchiaf or towel made into a cone ; care bem^ taken that 

is mixed rery freely with hitt ihat 
in the case of Ether the atmosphere is excluded as completely 
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as ]^S8ible. A few capsules of Nitrite of Amyl and a pair of 
straight polypus forceps should be ready at hand. 

Fositim of the patient. — Tho administrator must accom- 
modate himself to the convenience of the operator, whoso eye 
and hand must never be interfered with. If possible, the 
patient’s head should be placed in such a position on the edge 
of a pillow that the saliva may flow from the mouth instead of 
into the stomach, and that the tongue may not fall back and 
produce dyspnoea. It is essential that the patient’s chest and 
abdomen should not be compressed in the slightest degree by 
clothes or by the arms of the assistants, nor confined by ban- 
dages. The most comfortable position for the patient is on the 
side, with one hand and fore-arm beneath the pillow ; and as a 
rule it is bettor to induce insensibility in this position, and 
afterwards arrange the patient for tho surgeon, than to anms- 
thotiso him in the constrained attitude often required in opera- 
tions. 

f Admimetration, — The confidence of the patient should 
first be gained by a few minutes’ conversation, whilst he is 
reassured as to the result and instructed how to breathe. When 
inhalation has commenced, the administrator must not, even 
for a single instant, cease to watch the face, respiration, and 
pulse. Tho degree of insensibility necessary for dmerent cases 
varies greatly, tho least being required for uterine, the most 
for rectal operations. Tho loss of tho comeal reflex, and 
stertorous breathing, are generally employed as tests of insen- 
sibility, but no single sign can bo relied upon. Tho smallest 
possible quantity of the drug should always be given ; and 
patients once thoroughly anmsthetised by Ether may be kept 
under its influence for many minutes by rebreathing the air of 
expiration loaded with its vapour mixed with some fresh air. 

y. Complieatwns and unfavourable symptome. — Vwniting is 
generally preceded by pallor of the face or a few deep inspira- 
tions. When it threatens, care must be taken that nothing is 
drawn into the larynx ; the head should therefore be thrown 
forward, and the mouth opened by pressure on the symphysis 
of the jaw, or by inserting a pair 01 forceps between the teeth. 
Should vomited'matter be inhaled into the rospiratoi^* passages 
and asphyxia threaten, laryngotomy must be immediately per- 
formed. * 

Lividity of the face and prolonged deep etertor should be 
oheck^ by raising the shoulders, so that the diaphragm may 
de8C<Snd more easily, and making the patient breathe fredr air. 
The position of the head is to be changed until respiration is 
more easy ; the vessels of the head and neck must be allowed to 
empty themselves well and quickly; and the mouth may have 
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to bo opened to its f allest extent, which ipdnces a deep inspira- 
tion, the following expiratory effort of^n dealing the larynx 
and fauces of tenacious mucus which Had been obstructing the 
entrance of air. 

Palhr of the face is to be combated by lowering the head 
and should^ ; if severe, by dropping the head over the end of 
the table. If this do not succeed, the vapour of Nitrite of 
Amyl should be given. 

Shallow breathing^ especially if intermittent, should be 
anxiously watched: and if it increase, artificial respiration 
should be at once resorted to, on no account waiting for the 
respiration to cease. 

h^ jifter^treattnenL — AbsolUto quiet and keeping the eyes 
dosed often prevent sickness after operation. If Ether have 
boon given, the whole surface of the body having been care- 
fully covered to prevent chill, the room diould be cleared of 
the vapour as quickly as possible. Cough induced by Ether is 
often attended by blood-stained mucus, which, with these pre- 
cautions, is of no consequence. Food should not bo given 
within two hours after the operation, and for the first twelve 
hours should be entirely cold, and consist chiefly of soups and 
jellies, milk being avoided. A teaspoonful of burned brandy 
will often relievo the after-sicknoss when all other mcasim« 
have failed. 

4. hemotb locai. action. 

Chloroform is excreted in part, as such, by the kidneys, 
lungs, mammary glands, and skin ; part is lost in the system. 
No use is made of its remote effects, although small doses given 
by the mouth arc said to increase aH the secretions. 


!®ther.—Ether. Sulphuric Ether. (CjHjkO. A vola- 
tile liquid, containing at least 92 per cent, by volume of pure 
Ether, (CaH 5 )aO. 

Made by (1 and 2) distilling 50 oz. of Bectified 
Spirit, added in a continuous stream, with 10 oz. of Sulphuric 
Acid ; i3) agitating with Slaked Lime and Chloride of Galcmm 


inWUer, and redistilling, 
(sulpho^vinie acid) ^ HjO. 


{!) C*H«0 ^ = CaHji804 

(2) C,H,S04t(yEl30=(C,fl5,0 


+ The process of etherification is &us conrinnoos, 

sulphuric cbid beiim re*formed and acting on a frerii quantity 
of spxtft. OUifWine is also formed in the first part 

the hmng Ether and Water. This substance is 

mi^r a.inYxt^,ol XHhyl 9ul]^te (C!sHj,)2304, Ethyl Snlj^te 
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like peppermint ; is not soluble in water, but readily in alcohol 
and ether^ Proeess (3) removes alcohol, water, and the oil 
of wine. 

Charaeters, — h colourless, very volatile liquid, with peculiar 
strong odour and hot taste. It is entirely dissipated in vapour 
when exposed to the air, boils below 104^ Fahr., and is very 
inflammable, with a white fiamo. It contains 8 per cent, of 
spirit. Sp. gr. 0*735. Impnritiea^ — Alcohol ; tested by sp. gr. 
Oil of Wine, giving odour on evaporation. Free Add. Dose, 
20 to 60 min. ; by Uihalationy 4 or 6 dr. to several oss. 

Preparations. 

1. iBther Porufl. — Pure Ether. Oxide of Ethyl. 
Ether, (O2H0)s(^, free from alcohol and water. 

Ao/o*<!^.-^Made by shaking Ether with Water, de- 
canting ; letting the washed E&er stand with fresh Lime 
and Chloride of Calcium ; and distilling. 

Characters, — Sp. gr. 0*720 ; boils at 96^ Fahr. Jwi- 
p^mties . — ^Alcohol and water ; detected by sp. gr. 

2. SpIritua JEtheris.— Ether, 1 ; Itectified Spirit, 2. 
Sp. gr. 0*809. Dose, 30 to 90 min. 

From Spiritm JEtheris is prepared: 

Tinctiu’a Lobeliso .^therea. See Lobelia, 

3. SpirituB .Stheria Compositus. — Hoffmann's 
Anodyne. 

kouree . — Mode by (1) distilling 36 fl.oz. of Sulphuric 
Acid with 40 fl.oz. of Bectifled Spirit, after the liquids 
luive been mixed for twenty-four hours. (2) Shaking tlie 
distillate with Hme-Water to neutralise any acid ; ro- 
moring the supernatant liquor ; and ex^sing it to the 
air for twelve hours, to evaporate the Ether, Lastly, 
pouring 3 fl.dr. of the resulting Oil of Wine into a 
mixture of 8 fl.oz. of Ether and 16 fl.oz. of Rectified 
Spirit. Dose, 30 min, to 2 fl.dr. 

Dther is tUso %md in making Collodion and 

Tinotura Chloroformi et Morphinm ; and in many 

pharmaceutical proceases. 


AOTXOR AND USES. 

1. ZMXBDXATB IiOCAIt ACTION AND VBB8. 

alloi^ed to ovaporatci; Ether ie a power- 
ful refrigifant and local ain sa tlrn tto, ab6^:acting heat and 
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depressing the nerves of the part. It is used in the form 
of Dr. Kiehiirdson’s spray to relieve the intense local pain of 
neuralgiai and more iiiequently to prevf$nt pain in minor sur- 
gical operations, the iiaits being completely frozen in tho course 
of a few minutes hy a spray of Pure Ether from a proper 
apparatus. If the vapour be confined, or tho Ether rubbed 
into the skin, a rubefacient or veeicant effect is produced, as 
with Chloroform. 

Internally. — Ether has a powerfully burning disagreeable 
taste, and causes local initation and rofiex salivation in the 
mouth, like Chloroform. Heaching the stomach, either in tho 
pure form, or as the simple or Compound Spirit, it acts as a 
local stimulant to the blood- vessels, nerves, and muscular coat, 
and is therefore used as a carminative, relieving pain and sick- 
ness and expelling flatulence, especially in nervous subjects. At 
the same time, it nets refiexly from the gastric mucosa upon the 
>)owcls, heart, and respimtoiy organs, as a powerful systemic 
stimulant. It is a very useful ingredient of anti-spasmodic 
draughts, as will bo presently described. Given with Cod-liver 
Oil, it renders it more palatable to some patients, and more 
digestible, possibly by stimulating the pancreas. 

2. ACTION IN THE BLOOD, AND SPEfWTC ACTION AND USES, 

Ether is absorbed into tho blood with lemarkable rajndity, 
and probably acts here like Chloroform. 

The specific action of Ether and its employment ns an 
anmsthetic so closely agree with those of Chloroform, that the 
reader is referred to their description under tho latter drug. 
Only the important differences between the two substances 
require to be mentioned here. These are ; 

E Ether must he administered nearly pure, say 70 per 
cent, of the vapour with 30 per cent, of air ; whilst hut 3 to 4 
per cent, of CUoioform is given, with 97 Or 96 per cent, of air. 

2. With Ether the stage of stimulation is more protracted ; 
there is more struggling; and the stage of ansesthesiais shorter 
and the degree less profound. Ether is therefore said to he 
safer, hut 1^ convenient, than Chloroform. 

3. Ether depresses the heart and vessels less than Chloro- 
form, the heart continuing to heat after respiration has been 
arrested by an excessive dose. The respiratory centre is also 
less depressed. For these reasons, also, Ether is called a safe 
anaesthetic. 

4. Ether has a much less pleasant smell than Chloroform. 

In choosing,., between Ether and Chloroform, preference 

mnat be given to Ihe aalhr aaiMi^etle, and the use Ether 
h|# accordingly been much revived the last few years. TTndor 
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ceiiain circumstances (Chloroform is preferable, as in operations 
al)out the mouth, Ether causing a profuse secretion of ropy 
mucus ; in operations where a light or cautery might come 
into contact with the Ether vapour and cause an explosion ; in 
operations which must bo hastily undertaken and completed ; 
and in parturition, where profoimd anmsthosia is unnecessary. 
Infants bear Chloroform bettor, and their delicate respiratory 
passages are less irritated by it tlian by the pungent vapour of 
Ether, 

(iiven by the mouth in small doses. Ether increases the 
activity of the circulation and nervous system ; in |)art, as we 
have scon, by reflex action from the ^tric wall, in part spoci- 
flcally ; and is used as a powerful and rapidly diffusible stimu- 
lant and antispasmodic. As the Spirit, as Hoffman's Ano- 
dyne, or hypodermically, it is given in cardiac failure, angina 
pectoris, palpitation, and depression, being even more rapid in 
its effects than Alcohol, but more evanescent and of course 
less available in emergencies. Its antispasmodic powers make 
it useful in hysterical and epileptic threatenings ; and in sp^- 
modic cough and asthma it is one of the most valuable remedies 
during the seizure. 

3. REMOTE LOCAL ACTION AND C8BS. 

Ether is excreted like Chloroform, and to a certain extent 
increases all the secretions, but is not employed with this end 
in view. It is believed by some to diminish the liability to 
gfill stones, or atiually to dissolve concretions already formed. 

Nitrous Oxide Oas.— NgO. “ Laughing Gas.” (Aoi 
official,) Although not a Carbon compound, Nitrous Oxide 
C^as will he discussed hero, being closely allied therapouticRlly 
to Ether and Chloroform. 

Source, — ^Made by heating Nitrate of Ammonium to 3.50® or 
4r)0® Fahr., and washing the gas. NH4NO3 =r NoO 4- 2HaO« 

Charactere, — A colourless inodorous gas. if is provided 
for use condensed into a liquid, in strong iron bottles, whence 
it is allowed to escape into a caoutchouc bag. 


AOTIOI^ AND USXB. 

1. ACTION ON THU BLOOD AND ITS USES. 

^ 'Nitrous Oxide Gas, administered from an inhaler, rapidly 
enters the cireuXation ; is absorbed by the plasma; converts 
the arterial into venous blood, in the coiirso of about sixty 
seconds; and thus ptotixurn partial asphyxia. It does so 
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apjtorontly T)y diminishing; tho amount of oxygen In oomhination 
witii the, red corpusoloa, without itaelf mating with tho hitimo- 
glohin, like CO and NO ; in this respect it is an ** indiiferent ’* 
gas, like N and H, simply taking the place of tho oxy^n, if 
this be completely excluded at the suime time, and exerting of 
itself no poisonous action upon the oorpusclcs. It must, there- 
fore, bo given pure, i.fi, without any admixture of air. The 
effect of the incipient asphyxia, and the use to which it may be 
turned, will be described in the next section. 

2 . SPECIFIC ACTION AND USES, 

Nitrous Oxide Gas not only renders tho blood venous, but 
simultaneously enters the nervous centres, ujion which it acta, 
iirst as a stimulant, and speedily as an aiUBS^tic. Thus tho 
gfis produces a sciics of phenomena which can be resolved into 
the parallel effects of venosity of the blood or asphyxia, and a 
specific influence on the neivo cells of the convolutions. After 
a few seconds* exc'itement, the subject of anmsthesia by Nitrous 
Oxide begins to breathe kiboriously ; tho mind becomes rapidly 
obscured ; and, by the end of sixty seconds or more, conscious- 
ness is lost, the face becomes somewhat livid, respiration be- 
comes stertorous, tho pulse feeble at the wrist, and muscular 
twitchings occur. If the inhalation he now interrupted, perfin t 
recovery of consciousness and of natural breathing occurs in 
thirty to sixty seconds, with disappearance of all tho urgent 
symptoms. It is clear tbit asphyxia is can*ied into tho second 
stage, that of respiratory excitement but not beyond, neither 
the movements of the chost nor the action of the heart being 
an^ested. But oven if these untoward results should occur, 
resuscitatioa is easy by means of arfiflctal rospinition ; it is said 
even after five minutes in tho case of rabbits. 

Nitrous Oxide Gas is extensively used to produce anes- 
thesia during operations lasting but 6ne minute or loss, and 
especially by dental suigeons duriilg tho extraction of teeth, 
destruction of the nen'-e, etc. It must always be given pure, 
by the arrangement above described in the hands of a skilled 
ansesthetist. The moment for operating is best indicated by 
stertorous breathing and twitching of the muscles. Persons 
with diseased vessel, such as the subjects of chronic Bright’s 
disease^ ought not to take this anaesthetic, which produces (like 
all aaphyx^tjing agents) a great and sudden rise of the arterial 
pressure, liable to cause rupture within tho brain. 

0f EHIitieiie. {Mf ^ 

the maiititsctture of Chloral . 

, colottriess volatile liquid, with the odonr 
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and taster of chloroform. Bp. gr* 1'20. Boadily soluhlo in 
other, chloroform, and alcohol ; 'with difficulty in water. 


ACTION AND USES. 

Dichloride of Ethidene is a general anesthetic, supj^sed 
to occupy a position somewhat between Ether and Chloroform, 
but depressing the heart even more than the latter. About 
4 fl.dr. in the form of vapour are required for an adult. It may 
bo a safe uniosthotic in some animals, but, like all its allies, has 
caused death in man, and is now seldom given. 

^Ethyl Bromidum. Wot official) Bromide of 
Ethyl. Hydrobromic Ether. CsIlgBr. 

Source, — Made by adding Bromine to a mixture of Phos- 
phorus and Absolute Alcohol, and distilling. SCallgO -f- PBr^ 
(bromide of i»ho8phoruB) = SC^UgBr -f H3PO3. 

Characters , — A colourless liquid with a powerful fragrant 
odour, and a hot sweetish taste. Vor^’* volatile ; sp. gr. 1'42. 
Non-inflammahlo. Boadily decomposes, yielding bromine. 
Freely soluble in alcohol and ether ; very eparin^y in w^ator. 
JhsCf 10 to 60 min. 


ACTION AND USES. 

Bromide of Ethyl acts us an anmsthetic like Chloroform 
and Ether. For a time it was used in America and England, 
especially in short painful operations and in ophthalmic prac- 
tice, as its action is mpid and evanescent, and sickness rare. 
More than one death durifig or after its administration must 
account for its loss of popularity. It is also used as an anti- 
spasmodic in convulrions, and as a local amsthetio. 

Bicliloride of Metiiylene* [Xot official) Dichlo- 
romethane. (CHsCLCl). 

Obtained from Chloroform by the action of nascent 
Hydrogen, one atom of which replaces one atom of Chlorine in 
the Chloride of dichlor-methyl (chloroform), CHC^Cl. 

Characters , — ^A colourless volatile liquid, with an odour 
like chlwofoxm, Sp, gr. V344. Solute in water, ether, and 
alcohoL 


ACTION AND USES. 

Bichloride of Hethylene acts as a gai^eral aiussthetic very 
much like Chloroform. It is said> however, to depress the heart 
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e^«0ti more than thid substance. It is ilbw very seldom used for 
purposes of general surgery, but is frequently employed in 
ovamotomy. 


liiqnor Sodli dliylatts* — Solution of Ethylate of 
Sodium. 

Source . — ^Mede by dissolving 1 part of Metallic Sodium in 
20 parts of Bthylic Alcohol. 

Charaeters. — E colourless syrupy liquid, becoming brown 
by keeping. Sp. gr. 0’867. Contains 19 per cent, of the solid 
salt, mOjIIftO. 


ACTION AND USES. 

Sodium Ethylate is a powerful caustic, used to destroy 
small accessible tumours, such as mevi, 

Spiriilia ^thor^ Mitroai* — Spirit of Nitrous 
Ether4 A spirituous solution, containing nitous compounds, 
aldehyde, acetic ether, acetic acid, and other substances. 

^uree . — Made by distilling a mixture of BectiOed Spirit, 
Nitric Acid, Sulphuric Acid, and Copper; and dissolving the 
distillate in Spirit. Production of EthtfUNUrite : CmILO + 
HNOo 4- H3SU4 -i- Cu = 0.,H5N02 (Ethyl-nitrite) + CuSO. 
+ 2H2O. Production of AUehjde: CsH^O + O = CgHp 
(Aldehyde) + H2O. Production of Acetic Ether : «««page 176. 

Characters. — Transj^arent and nearly colourless, with a 
slight tiiigo of yellow.; mobile; of an apple-liko ^our, and a 
sweetish cooling sharp taste. Slightly acid. Infiammablo. 
Sp. gr. ’840 to ‘845. Jntompaiihies. — Iodide of potassium, sul- 
phate of iron, tincture of guaiacum, gallic and tannic adijjU. 
Emulsions are curdled by its addition. JmpurUff. — ^Excess of 
add ; effervescing much with NaHCOa. JOose, i to 2 fl.dr. 


ACTION AND USES. 

1. IHXBDIATB LOCAL ACTION AND USES. 

In tile stomuch Spirit of Nitrous Ether is a diftudbto 
stimubuit tod tonaiuative, doubtless from the amount of 
alcohol whidi It contains. 

- ^ 2 , ACTION ON THE liLOOP, 

' IHttiie ol tithyl appeaiE to produce the same offod on 


Paraldehyde. , 175 

' tho rod corpuscles as other Nitrites, especially diminishing 
oxygenation. EecKyexu Nztius, page 181 

3. SPECIPIC ACTION AND USES. 

Although aniosthetic to a degree, Sweet Spirit of Nitre 
chiefly acts upon the circulation, like Amyl Nitrite. It relaxes 
the peripheral vessels and accelerates the heart, hut much less 
quiefay, less completely, and more persistently than the Amyl 
compound. Thus it lowers arterial tension, and causes the 
^phenomena dcscrihed at page 181, only in a much less degree. 
Bv relaxing the renal vossoS it is diuretic, the water being in- 
emsod ; by dilating the cutaneous vessels, as well as by stimu- 
lating perspiration, it increases the loss of heat from the skin. 
Nitrous Ether is chiefly used as an antipyratic in febrile affec- 
tions, where it diminishes the heat production by acting on the 
blood, and increases the loss of heat through the skin and 
kidneys. As a diuretic it is useful when a free watery flow is 
desired, to wash out the tubules and passages and relax spasm 
in the renal vessels, as in some cases of Bright’s disease with 
^ increased arterial tension. Probably for the same reason it 
fails as a diuretic in cardiac dropsy, where the veins demand 
reliief, and the arterial pressure is already too low. Being a 
dilator of the renal vessels, it must not be used in acute inflam- 
matory states of the kidney. Spirit of Nitrous Ether may 
also relieve angina pectoris, and cardiac pain dependent on a 
failing and dilating heart in chronic Bright’s disease. Like 
other Nitrites, it has benefited some cases of dysmenorrh<Ba 
and of asthma. 

Aldehyde, one of the constituents of Spiritus jEthoris 
Nitrosi, and a colourless n)obile liquid with an acrid suffocating 
odour, has a powerfully stimulant action on the cerebrum, fol- 
lowed by amesthosia with rcspiratoiy depression. 

^ 4, REMOTE LOCAL ACTION. 

Sweet spirit of Nitre or its constituents are chiefly ex- 
creted by the kidneys and lungs. Its diuretic ..influence has 
just been described. 

Faraldetty4i!«-*~(^o< A polymeric 

modification of Aldehyde. • 

Seuree , — Made by treating Aldehyde with Sulphuric or 
Nit?^cAcid. 

Charaeter^.-^A colourless liquid, becoming solid below 60^ 
E)^r. Odour and taste disagreeable, like Aldehyde. SoUihUity^ 
1 in 10 of water: XW# 80 to 00 min. in vftiter with syrup. 
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ACTlOir AND DSBS. 

Paittldeh^do is a pure hypnetie, liko dhloral, but is believdd 
to produce less depression of the hei&t than this dro^, and 
therefore to be safer in the ittsonmia of cardiac disease. Cus* 
tom, unfortunately, is readily established. 

UrefllRSa«--(iVb^ Carbamic Ether. C,H 7 KOj} 

or QsH^iNHjiCOji. — White inodorous cjystals, with a plea- 
sant taste like nitre : readily soluble in water., Dom;, 10 to 30 
gr. 120 gr. or more have been given with safety. 


ACTION AND USKS. 

IJrethan has been recently introduced as a hypnotic, and 
is said to bo less depressing to the circulation than Chloral, a 
respiratoi^ stimulant, and more pleasant and active than Par^- 
dchyde. It is excreted in the urine as urea. It is an uncertain 
remedy. 

Accticus* — ^Acetic Ether. Acetate of Ethyl* 

C,Hg,0^,0a. 

— Made by (1) distilling Rectified Spirit with Acetato 
of Sodium and Sulphuric Acid; (2) digesting with dried Car- 
bouate of Potassium; separating the ethereal liquid, and 
again distilling. -h NaCjUsOa -f Hs,S 04 = 

HA+NaHSjO.+ i^O. . . 

ChardcierB . — ^A colourless liquid, with an agreeablo ethereal, 
somewhat acetous odour, and refreshing taste. Sp. gr. about 
0'900. Neutral. Boils at 166? fshx, S(duble freely in spirit 
and ether, and in about 10 parts of water. Ihsey 20 to 60 min. 

Acetic HUter is ueed in makh^ Liquor Epispaeticus. 


ACTION AND USES. 

Acetic Ether is a ttimulaal and a]itispatthodic» much like 
Ether ihielf, hut forms more agreeable comoinatiotis with o^er 
CMuniiiiti^ves on account of its pleasant odour and taste. 

H]r4m«.-Hydzate of Chloral. 

dbi/»wI:-^hCsde irm Chlor^ an otty liquid, by the addStion 

satuiatiag Anhy« 

, crystals, with a phngont 
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agreeable odour, and a pungent, rather bitter taste. Beadily 
fused by gentle heat, recijstalliaing on cooling to 120?. 
hility ; very freely in distilled water, rectified spirit, and ether; 

in' 4 of chloroform. Forms a fluid when rubbed with an equal 
weight of camphor. Incompatible ^. — ^All alkalies, which decom* 
pose it. below.) Hydrochloric acid, detected 

by test paper ; oily substances, colouring sulphuric acid when 
the Chloral is dissolved in chloroform. i)oss, 6 to 30 gr. 

JRreparation, 

SyrupUB Chloral. ~10 gr.in 1 fl.dr. Dose , } to 2 fl.dr. 


ACTION AND USES* 

1. IMMEDIATE LOCiUL. ACTION AND USES. 

Externally. in weak solution (5 gr. to 1 fl. ounce 

of water), Chloral Hydrate is antiseptic ; concentrated solu* 
tions are irritant, causing vesication, possibly troublesome 
801 * 08 . In this form it is but little used externally. The com. 
pound with Camphor is a valuable anodyne. 

Intefn\ally . — The Chloral and Camphor compound quickly 
relieves some kinds of toothache. In the stomach Chloral is 
irritant unless freely diluted, .It has no specially sedative 
effect on the stomach or bowels like Opium. 

2. ACTION IN THE BLOOD. 

Chloral enters the blood as Such, and probably leaves it 
for the tissues without decomposition, although Liebreich, who 
introduced it into the materia medica, contended that it is 
broken up into chloroform and formic acid in the presence 
of the sodium salts of the plasma : C^HClsO -t NaHO^CHCl, 
+ NaCHO,. The blood undergoes no appreciable change. 

3. mcmc ACTION and uses. 

The action of Chloml upon the system so nearly resembles 
that of Chloroform, and the chemical lelationB of the two au^ 
stances are eo dose, that liebreioVs theory is at first sight 
extremely plausible. Chloral chiefly affects the nervous 
system, although one of the principal dangers connected with 
its use depends on its direct action on the heart. Given in 
moderate doses (20 to 30 gr.}, Hydrate of Chloral, after a very 
brief peiiod of eadtdnent, quickly induces drowsiness, followed 
by sevsral ihours* sound meepy natural in its character and 
refreshing hi its effect ; aiaxtuk without consequent coafuelon, 
headache, or drowsiness in healthy individuals. Larger doses 
M— 8 
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produce deeper aud more prolonged eleep, and an appearanoe 
ol narcosis^ the subject being difficult .to rouse even by sharp 
stimulation. Thus far Ohloial manif&tly acts upon the-oonvo- 
lutions, either directly or thrmigh the cerebral circulation-, or 
both ; and is a pure and powwM h 3 Fpttotie. The larger doses, 
however, enable us to appreciate its action, like that of Chloro- 
form, on the lower nervous centres. The motor centres aio 
depressed, W’hence diminished excitability and relaxa- 

tion of the muscles. The three ™ab medullary centres aio 
decidedly depressed : respiration becomes slow, irregular, and 
shallow ; the heart is weakened (but chiefly in another manner, 
as we shall presently flnd)f and the vaso-motor centre is 
low'ered in activity, so that the vessels dilate generally. The 
l>eiii)heral sensory nerveaare not specially affected. Neither 
are the motor nerves, nor the muscles, dbectly deprossod. 

Upon these several efl^Ci'is of Chloral depend at once its 
value medicinally, and the drawbacks or even dangers wbicii 
.occasionally attend its employment. It is the most rapid, and 
probably the most powerful, whilst the most pure of all the 
hypnotics, Opium not excepted. It is therefore extensively 
used to produce sleep and^ soothe the cerebral hemispheres in 
conditions of excitement;, in insomnia from over-work, distrea«, 
maniacal excitement, mr despondency ; and in the early stagt^s 
of fevers or febrile diseases.^ whilst the heart is still strong. It 
is especially valuable tremens. In the sleeplessness 

which attends or is caused by peripheral pain, Chloral fails, for 
an obvious reason ; or if sleep be secured by a powerful dosr-, 
the patient wakes to sutfering as before. It is totally unfitted 
to relieve the severe pain of neundgia. 

Chloral has also been given in the delirium of the more 
advanced stages of fevers; to relieve the distress, dyspneea, 
and insomnia of cardiac and renal disease ; and in the 
spasm, and breathlessness attending phthisis, bronchitis; and 
other respiratory affections. The dangers of the drug in th^se 
conditions have been shown by the fatal results wMch have 
followed employment; and the cause 6f them is obvious. 
Besides its depressing effect on the ' medulla, .QdOml iU full 
doses acts as an intrinsic Cardiac poiaon; slowing and enfeebling 
thehesiri by diminishing the irritability of its ganglia, and 
Bna^ aiteildiig it in ventricular diastole. At the same rime 
by |>eriphM[ paralysis vessel 

aa the intwerence with this va$o*>moior 
nei^imrion, already dedOrihed-; so 
tends' to><beeomeaitMied'.' ' 'Thu^ 
Cbl^Mn ot'-'lev^r 

;'wPfte'tb0'he^' h riireaidliftg to ibiil, ahd iU' drgidic diseaae of 
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the heari, Iwigf*, or kidnej’S, i» but temporary aud purchased 
at serious cost; for those purposes the drug cannot be re- 
commended. 

The action of Chloral in reducing the ezeitabilitv of the 
grey nuitter of the cord and higher motor ganglia, has sug- 
gested its use in tetanus, strychnine poisoning, puerperal con- 
vulsions, hydrophobia, sea-sickness, and whooping cough. It 
has also been given in some cases of chorea, but here really 
as a hypnotic. 

The exact effect of Chloral on metabolism is unknown. It 
reduces temperature, chiefly by increased loss of heat from the 
dilated peripheral vessels, but also by diminishing the produc- 
tion in the weakened muscles, etc. It may therefore he given 
with advantage as an antipyretic hypnotic at the commence- 
ment of fevers in strong subjects, its depressant action on the 
heart being carefully watched. It has been highly recom- 
mended in cholera. 


4 . REMOTE I.OCAL ACTION. 

Chloral is excreted by the kidneys paiily unchanged, but 
chiefly as urochloral acid, C^HnCl^O*, producing slight diuresis. 
Probably part escapes by the skiff also, as a variety of ezoiptions 
may attend its prolonged use. 

0 . ADVANTAGES AND DISADVANTAGES OP CHLORAL; CAUTIONS; 

C0NTKA-IK1)XCAT10NS. 

It will be well to state here succinctly the advantages and 
disadvantages of Chloral as compared with Morphine (Opium). 
Chloral has the following advanUfs^es : It acts quicsly as a 
hypnotic, even more quickly than Morphine subcutaneously ; 
and more certainly, even when Morphine has failed. After- 
eff^ts, such, as headache, depression, and sickness are less 
common from Chloral. It does not derange the stomach, if 
freely diluted ; nor cause constipation, even when given for a 
long time. It is more safely given, in proper doses, to cliildrcn. 

On the other hand, Chloral has these dUadvmtfff09: It 
does not relieve pain, and is thus greatly iifferior to Opium in 
most cases as a hypx^ie» and useless as an anodyne. It does 
not, like Opium, satisfactorily prevent or relieve nistress, reflect 
dyspnoea^ fmd cough due to Wrt and lung disease, (^om 
causes excitement instead of quiet in many cases of mania, 
hysteiria, and conflrmed idcohoHsm. 

CftlCiral must be given in xulatively small doses jo children 
and deKoatS' persons; and very , rarely; sa we have S4eff, to the 
subjects of orgsnic diseese of tM hha^ lunga^ and kidneys, or 
paUenls suSenng irom ^at. II it excite instead of soothing 
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the insane or the confirmed drunkard, it should not be per- 
severed ; nor if it increase instep of relieving sleepless- 
ness in certain individuals, as it does occasionally, appareutlv 
from, idiosyncrasy. Lastly, Chloral must be prescribed with 
great hesitation to persons who sufter from constitutional 
debility of the nervous system, expressing itself in hysteri;!, 
despondency, excitability, and innumerable other forms. Sudi 
subjects very readily acquire the “ Chloral habit ” ; that is, they 
consume on their own account regular and ever-incr^sing 
quantities of Chloral, until the nervous system and general 
nutrition fail, the mind is demoralised, and the victims ulti- 
mately perish like the drunkard and the opium eater. 

Butyl-Chloral Hydras. — Hydrate of Butyl- 
Chloral. Croton-Chloral. C 4 H.CI:, 0,11.0. 

Semree, — Made from Butyl-Chloral hy the addition of 
Water. Butyl-Chloral, C 4 H 5 CISO, is itself made hy passing dry 
chlorine gas through aldehyde; and separated oy fracrional 
distillation. 

Characters. — Pearly- white crystalline scales, with a pun- 
gent (not acid) odour, somewhat like that of Chloral Hydrate ; 
and an acrid nauseous taste. Solubility, 1 in 50 of water; 
freely in spirit; 1 in 1 of glycerine. Incompatibks. — As of 
Chloral Hydrate. Doce, 5 to 14 gr. 


ACTION AND USES. 

In every important respect the action of Butyl-Cbloral is 
nearly allied to that of Chloral, and it will therefore suffice to 
indicate the points wherein the two drugs difior. 

Butyl-Chloral as a hypnotlo is less rapid, less certain, and 
less powerful than the other, which is f^nerally to be pre- 
ferred for this purpose. It is believed that Butyl-Cblom is 
loss depressant to the heart, and therefore that it may be given 
in ioBonmia with Oardiac weakness where Chloral would be 
inadmissible. We must accept this recommendation with 
gi'eat qaution; The most important effect of Butyl-Choral, 
peeuliair ^ itself, is aiUMthesia of the region of the trigeminus, 
that Is,, w fihe face and part of the scalp, preceding the hypno- 
tism. d^ Sieves some oases of and meial 

nettral|k;q^ in some cases it fails. It has been 

;gh'en m ^ the fac^ subh as toothache 

and in painful menatarna* 
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Amyl IVitris. — ^Nitrite of Amyl. CgH^NOa. A liquid 
consisting chiefly of Nitrite of Amyl. 

SQurce , — Produced by distilling Nitric Acid with Amylic 
Alcohol and Sulphuric Acid and Copper; and purifying the 
product with Caustic Soda, Carbonate of Potassium, and 
fractional distillation. HNOo -h HaS 04 + Cu -|- C 5 H 11 HO =: 
CeHiiNOg CUSO4 + 2HaO. 

Charadera. — An ethereal liquid, of a yellowish colour, and 
peculiar jnne-applfe odour. Sp. gr. 0*880. Volatilises between 
262^* and 270^ Fahr. Solubility^ readily in rectified spiiit, 
ether, and chlorofonn ; insoluble in water. Free 

acid and nitrate of amyl. 

Horn . — 2 to 5 min., used with caution as inhalation from 
a crushed capsule ; or ^ to 1 min. internally, dissolved in recti- 
fied spirit, 1 to 12 . 


ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION AND USES. 

Applied directly to peripheral nerves, Nitrite of Amyl 
depresses or paralyses them. It is never so employed in man. 
Inteimally^ the drug is seldom given by the mouth, except in 
cholera. 

2. ACTION ON THE BLOOD. 

Nitrite of Amyl is usually administered by inhalation, a 
few drops being kept ready for use in a glass capsule (enveloped 
in cotton wool), which may be broken between the fingers and 
thumb when required. The vapour instantly enters the circu- 
lation through the lungs, converts a certain amount of heemo- 
globin into metha^moglobin, and thus interferes with the 
oxygenating function of the red corpuscles; the amount of 
oxygen absorbed Tn animals) b^g quickly lowered, as well 
as the excretion ox carbonic acid. 'Xlie blood of animals killed 
by Nitrite of Amyl ie of a chocolate colour ; but the effect of 
an ordinary inhalation in man is very transitory. 

3. SPECIFIC ACTION AND USES. 

Nitrite of Amyl almost instantaneously reaches the tissues 
(where the hitrous acid is possibly HbSrated), and produces 
striking phenomena. Two to five drops, inhaled as directed, 
imimidiatelT produce a sense of fulness and throbbing in the 
head; visibls pulsatioii of the carotids; flushing of the face, 
neck, and trunk} increased, frequency and force (that is, 
palpitation) of thit heart ; tingling over the'sux&ice generally ; 
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dilatation of the pupils, and disturbances of vision ; giddiness 
and unsteady gait ; restlessness and anxiety of mind, l^ese 
symptoms quickly disappear, possibly leaving slight headache, 
liarger doses aggravate all the phenomena, but never produce 
iinconseiousneBs ; mental confusion, intense bodily depression, 
coldness of the extremities, and sweats being the result, fol- 
lowed by severe headache, which may last for hours. Very 
rarely convulsions occur in man asH some of the lower animals. 

The specific action of Nitrite of Amyl proves, on analysis, 
to be almost confined to the firculator>'^ system, the other j^irts 
being chiefly involved secondarily. Two distinct effects are 
])rodnccd on tho circulation. The peripheral vessels are 
dilated, by relaxation of their muscular coat; the heart is 
greatiy accelerated, with but little, if any, increuso of its 
force. Some authorities hold that tho cardiac acceleration m 
due to depreasion of tho cardiac centre, consequent on tho hill 
of pressure ; others to depression of the vagus in tho heart. 
Home refer the vascular relaxation to the action of the Nitrite 


on the vasor centre in the medulla, others to its action on the 
vaso-motor nerves and muscular walls. Be this as it may, tho 
fact remains that the blood pressure falls to a remaikable 
degx‘6e, that is, the resistance to the discliargc of the left ven- 
tricle is cotTospondingly diminished; whilst this discharge is 
accomplished much more frequently within a given time. In 
other words, the left ventricle, under the influence of Nitrite 
of Amyl, has at once less work to accomplish, and tnoro forego 
wherewith to accomplish it ; that is, is greatly relieved. Those 
considerations led Dr. Diuder Bninton to employ the drug in 
those cases of the complex class of disease Imown as angina 
pectoris, in which agomsing pain in the breast and ndghbour- 
hoodis due to distension of the loft ventricle, from its inability 
to empty itself against the pressure in the aorta, and in which 
fatal paralysis of the heart, or rupture of its walls, is the result 
of the unequal effort. Olinioal experience has fully eonflrmed 
the value Amyl Nitrite; in cases where spasm of the arteries 
is damming the hlood bock upon the ventri€le« the 'channels 
being ihstotly opened and tho ventricle rapidly emptied by 
the double effect of the drtig. The j^in of aneurysm A 
the aort^ various forms of cardisc disease and disorder, 
espeeie^ dependent oh high artmal pressure, as in 

Bright^# be relieved by Mkyl Nitrite, but 

ih the first trial* Tl^reatefiSng death 
ip chi(^ofqrfn anSE^h^sia, and 

is^gteatly disturbed, are sotne^' 
Nitrite, of 'Amyh ' donm 

a^nil^nied by tijifUrm of the cei^bral'vdlets ind 
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^llor, and of megrim or sick headache, due to similar 
spasm in the tiigeminul area, are also beneiited by this drug. 

The reflex irritability of the cord is* reduced, (in animals) 
,»by Nitrite of Amyl, which has therefore been proposed as a 
remedy in poisoning by strychnine. Neither the peripheral 
nerves nor the niuflclcs are affected when it is given through 
the blood. Bespiration is disturbed, apparently by the altera- 
tion of the hmmoglobin and circulation, not through the 
nervous system. The Nitrite sometimes ' affords immediate 
relief in asthma, but the dyspnoea may as quickly return. The 
body temperature fulls, from obvious causes. 

4, imMOTB LOCKL ACTirW. 

Nitrite of Amyl proliably escapes from the body by the 
mine, which is increascHj in amount and in acidity, and may 
(‘ontain sugar. These effects are jprobably due to local dis- 
turbances of the circulation in the Kidneys and liver respec- 
tively, The drug has been given to increase the elimination 
of uric acid in gout, and to acidulate the urine in phospbaturiu. 

]¥itrog]ycerinttiii«-~Nitroglycorine. CsHjtNOj'/s. 

5o«retf.-^Made by dropping Ulycorino into a mixture of 
Sulphuric and Nitric Acids, kept cool by ice; separating by 
pouring the product into water; washing ; and evaxjorating to 
a proper density. 

Characters . — A colourless oily liquid, odourless, with a 
sweet pungent taste. Sp. gr. 1 *60. Slightly soluble in water ; 
fi-eely in fats, oil, alcohol, and ether. Highly explosive ; and, 
when mixed with porous silica, constitutes dynamite. A 
Nitrate of Gl3’ceryl. Dose^ fo A ST* Never used undiluted. 

Preparation, 

TabeUss Nltroglyoeiisi. — Tablets of chocolate, each 
w’oighing two and a half grains, and containing 
of a gr. of pure Nitroglycerine. I>ose^ 1 or 2 tablets. 


ACTION AKD USES. 

This substance closely resemblMi In its physiological action 
the NltiitO Of but is oven more powerful, and its effects 
are more perristent. Its activity seems due to nitrous acid formed 
by ^t|jdecQmposition in the body, two-thirds of Nitroglycorino 
being^eduora by ah idkali, so as to form a nitrite. Xt is 
uk'd; in tablet or jbi,l per cent, alcoholic or oily solution, for the 
same dasS cases as Axayl I^itrito, such as' angina pectoris, 
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chronic heart disease, sea-sickness, and asthma and other spas- 
modic disordors, some patients being more benefited by the 
one drug, some by the other. Kitri^lycerine diminishes the 
amount of albumen in some cases of Bright’s disease. It is 
absorbed by the unbroken skin. 


JSthyl lodidum. — {Not official.) Iodide of 
Ethyl. Hydriodic Ether. C2H5L 

Source. — hlade by adding Iodine to a mixture of Alcohol 
and Phosphorus, distilling,' and purifying. 5 C 2 H 5 HO -f PI 5 
(iodide of phosphorus) = 6C3H5I -f II3PO4 + HjO. 

CharoeUrc, — colourless volatile liquid, with a peculiar 
pow'erful odour, and a pungent taste. Sp. 1*94. Non- 
indammable. Decomposed by light, yielding iodine. Soluble 
in alcohol and ether ; very sparingly soluble in water. 

Dose . — 5 to 20 min., inlmled from a broken capsule. 


ACTION AND USES. 

Iodide of Ethyl acts obiefiy by virtue of its Iodine ele- 
ment, and very slightly as an ana;sthetio Ethyl compound. It 
introduces Iodine very rapidly into the system, ana has been 
ehiefiy used to stimulate the respiratory passages, and thus to 
act as an antispasmodio in asthma attended by scanty or tough 
secretion. In some cases it givas instant relief. 


Acidmn Hydrocyaaicum Bllutum* — Di- 
luted Hydrocyanic Acid. Prussic Acid. ” Hydro- 
cyanic Acid, HCN, dissolved in water, and constitu- 
ting 2 per cent, by weight of the solution. 


Made by distilling aqueous solutions of Ferro- 
cyanid^ of Potassium and Sulfuric Acid; and diluting the 
prodiict with Water to the definite strength, as tested volu- 
metrioally with nitrate of silver. 2 K 4 Fe(CK) 3 -i- dHg 804 =: 
6HON -1^ FesKsfCK)* 4- ZKSO 4 . 

colourless liquid, with a peculisr nenetra* 

. gr. 0-997.^ Faintljracid. I^ted^;b Succes-* 


quor potasssB) solution of ferrous and of {emosul^ 
and adduktad with Hd, it gives a |p*sieii- 
— *^=- yj^ujigianhlue. Treated with N 
1 ai^ evaporatiao to dryn^ 
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a deep blood-red colour. IneompatihU8*--~^vli^ of silver, copper, 
iroix ; red oxide of mercury, and sulphides. Impurities, — Sul- 
phuric and hydrochloric acids. Dose, 2 to 8 min. 

Preparations, 

1. Vapor Acidl Hydroc^anici.— 10 to 15 min. in 
1 fl.dr. of cold Water. 

2. Tinctura CSiloroforml ot Morphines. — | min. 
In 10 min. (1 vol. in 16). See Chlorofwmum^ page 161. 

^ Hydroepanie Acid is also contained in Aqua Lauro- 
cerasi. See also Amygdala Amara, 


ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION AND USES. 

Externally , — Applied for a time to the skin, Diluted Hydro- 
cyanic Acid causes numbness, directly depressing the sensory 
nerves. It is used, largely diluted, to relieve itching, but must 
not bo employed 'where the surface is raw from scratching, as 
it is readily absorbed from wounds. 

Internally f it prodiices a peculiar mixed sensation on the 
mouth and throat, and acts as a sedative to the nerves of the 
stomach. It is in common use to relieve gastric pain rind 
arrest vomiting in painful dyspepsia, ulcer, and reflex or other 
nervous disorders of the Btoma<&, e.g. in phthisis and pregnanc}^ 
The specific action of the drug on the medulla, to be presently 
desenned, doubtless assists its local effect upon the gastric nerves 
in producing these results. 

2. ACTION ON THE BLOOD. 

Hydrocyanic Add enters the blood very rapidly from all 
parts, especially the lungs ; and in poisonous doses produces an 
important change on uie red corpuscles. It converts the 
blood of the veins first into a bright arterial colour, and 
then into a deep black, the former change arresting the 
oxygenating function of the corpuscles, the latter destroying 
them. These effects of Hydrocyanic Acid on drawn l)lood 
must not be too readily supposed to occur in the drculating 
fiuid within the body, where its action yn medicinal doses is 
chiefly local and specific. 

^ f 3. BPBGXFIO ACTION AND USES. 

Hydfocyanio Add rapidly enters the tissues, and acts 
chiefly upon the , nervous structures. Considerable doses cause 
^ddineis,^ fsintness, nausea, a constricted feeling in the chest, 
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headache, mental confusion, disturbed bmihing, slowing of 
the pulse, and muscular debility. Lar^r doses aggravate 
these symptoms, and produce great dys^Oea and other signs of 
asphyxia ; whilst in still larger quantity it is familiar aS one of 
the most swift and deadly of poisons. Analysis proves that 
this drug, whilst depreasing all nervous tissues, acts first 
and chiefly upon the respiratory centre, which is briefly excited 
and then depressed, loading to weak respirations with long 
pauses, dyspnoea, convulsions, and finally death by asphyxia. 
Himultaneously, the afPoi-eut branches of the respiratory mTves 
are depressed, especially if the acid be inhaled; and reflex 
respiratory acts are arrested. The vaso-motor centre is tem- 
pomril}^ stimulated, and the blood, pressure rises, but it falls 
a^vain suddenly and greatly. The cardiac centre is the most 
resistant of the throe, hut it also is dt^pressed, so that the 
action of the heart becomes less frequent and powerful. 
Although at the same time the nervo-muscular structures of 
the heart arc depressed, the heart continues to boat in animals 
poisoned with Prussic Acid after the respiration and other 
functions have ceased. The convolutions aiv depressed, causing 
stupor, ending in unconsciousness; but this effect may be 
secondary to the disturbance of resx>iraiion. The cord is also 
lowered in activity. The peripheral sensory nerves are hut 
little affected by the intemm use of the drug, compared with 
its effect upon them locally. The motor nerves and muscles are 
depressed by repeated small doses of Diluted Hydrocyanic Acid, 
the influon(;e extending downwards. 

The chief specific use of this drug is to allay dry, useless 
cough, by its action on the respiratory centre and the affoi*ent 
nerves, in phthisis, pertussis, and asthma. In phthisis it also 
checks the tendency to cough and vomit induced by food. As 
a cat^ac sedative it is em^oyed in the palpitation, pain, and 
distress brought on by dyspepsia, where again it fulfils a double 
indication. Its general seuative effect on the nervous system 
has suggested its use in epilepsy, chorea, hysteria, and tetanus, 
but with very doubtful benefit. 

4 . EUMOTB WiEL ACTION. 

The mode of excretion of Hydrocyanic Acid is still obscure. 
FrobaUy it ei^pes iti part, as it enters in part, by the lungs ; 
and some of ii is supposed to be thrown out as ioimte of 

' tuaamomute in, #tBe 
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atoms of Hydrogen are replaced by Methyl, NC3Hg= 
N(0H3)3, <Jissolved in water. 

Source , — Obtained from homng brine by distillation. It 
is alsa contained in cod-liver oil and in varioas plants. 

Characters , — Contains 10 to 20 per cent, of the ammonium 
compound. Colourless, with a verj’^ disagreeable smell and 
taste; alkaline; miscible with water. Dose^ 20 to 60 min. 


ACTION AND USES. 

Extemalhj^ Trimethylamin is a local stimulant. Internalhj^ 
it lowers the frequency of the heart, the blood pressure, and 
the temperature. It was for a time believed to l>e specially 
valuable in acute rheumatism, but it is dow very seldom used.* 

Aridum Carbolicnm* — Carbolic Acid. 
Phekic Acid, Phenol, Phenyl Alcohol. CgHgHO. 

An acid obtained from coal tar oil by fractional 
distillation and subsequent purification. 

Characters , — Acicular crystals, (jolomiess or with a reddish 
tinge; hygroscopic; with a tarry odour and burning taste.- 
Becomes and remains fluid on addition of 5 to 10 per cent, of 
water ; melts at 91 6^ Fahr. to an oily liquid. SoUihUHy, 1 in 12 
to 18 of water ; 1 in 1} olive oil ; freely in glycerine, chlorofonn, 
ether, and alcohol, and in volatile oils. Does not redden blue 
litmus paper. Coagulates albumen. Kcutral solution of per- 
chlorido of iron strikes a deep purple colour, and bromine 
water gives a white precipitate, with a cold saturated aqueous 
solution. Solutions of Ammonia and of Chlorinated Soda pro- 
duce a deep purple coloration, /wyjwrify.— Aurin (Cj^HjA), 
or Bosolic Acfd (Ga^H^gOa), which give the purplish-red colour 
to Carbolic Acid when exposed, by absorption of car})omc acid 
and 0X3’gQn. , 

Lose , — 1 to 3 gr. 

FreparatUms, 

b Aoldum CaxboUcma Liquefaetum. — Carbolic 
A<?id liquefied by the addition of 10 per cent, of Water. 

dmacters.-r*^ colourless or very slightly reddish 
or brownish liquid ; having the taste and odour of Chr- 
.holic Acid. .Sp, gr. 1-064 to 1 067 at 60'’ Fahr. Dis- 
solVQis 1$ to' JSd per of water at 60*' Fahr,, yielding 
: a nearly oleaiT sofutioa,fir(»ivwIiich any iqjpuriiy separates 
as mti oily drops. 1 to 4 min. 
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2. Olycerlnam Add! Carbolic!. — 1 to 4 by measure. 

3. SuppoBitoria Acidi ^A^boUci oum Bapone.- l 

gr. in each, with Curd Soap and Glyjcerine of Starch. 

4. XTngiientum Acidi Carbolici.— 1 to 18 of Soft 
and Hard Faxaihn. 


Irom Aeidum Carholiimm are made : 

Sodii Sulphocarbolas.— NaC 6 H 5 S 04 , 2 Ha 0 . 

Source, — Made by (2) supeimturating with 
Carbonate of .Barium a solution of (1) Carbolic 
Acid in an excess of Sulphuric Acid ; (3) precipi- 
tating the filtrate with Carbonate of Sodium ; and 
evaporating the filtrate. (1) 2H3SO4 -f HCgH.O 
= HCeH5S04 -f HttO -f HaSO.. (2) H2S(J4 -f 
2HCeH8S04 -H BaCOj == Ba(C.H5S04)a + UaO -f 
COa. (3) Ba(C«H:BS04)2 + Na2C03= 2KaCeH5S04 
BaCOs* 

Characters, — Colourless transparent rhombic 
prisms, nearly inodorous, with cooling saline and 
bitter taste. Soluble in water, less so in spirit. 
H2SO4 sets free carbolic add. Dose, 10 to 15 gr. 


Zisci Snlphocarbolas. — Zn(CeHsS04)3,Hs0. 

Source , — Made by (1) heating a mixture of 
Carbolic and Sulphuric Adds; (2) saturating the 
product with Oxide of Zinc; evaporating, and 
crystalliaing. (1) C4H.HO -h HoS04=:HCaH.S04 
+HaO. (2) 2 HC«Hb 804 H- ZnOr= Zn2(CeH8S04) 


Characters, — Colourless transparent, tabular, 
efflorescent crystals ; soluble in twice their weight 
of spirit or of water. 


ACTION AND USES . 

1. IMHXniATB LOCAL ACTION ANU VSSS. 

£^temaU^,--^The prindpal action and uiies of Oarbolio 
Add in disease depend upon its influence on fermentation and 
deobmpodtion, which are intinmtely assodated with many 
tmooesses. When this influence is studied apart 
we find that most orgmiAed famente (yeasts, 
dlds^ and ^baeteriaji arS' readily deprived of their oharao- 
teHi^ powejhryt^ soludoj^ of Carbolic Add; 
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ferments Ujtzymee), such as ^psiii and ptyalin, are much less 
readily affected. Although its effect on the eporee of Tegetable 
organisms is but small, a 6 per cent, solution being required to 
destroy them, its effect on fully developed microzymes is very 
great, a 1 per cent, aqueous solution certainly destroying the 
anthrax bacillus, and 1 part in 1000 being sumcient to prevent 
its growth. Carbolic Acid is thu/9 an antizymoido (dvrl, against, 
a ferment), and in the case of the zymosis of septic diseases, 
an antlseptio. At the same time the products of decomposition, 
which are generally infective and foul smelling, are destroyed 
by the Carbolic Acid, which is therefore said to be disinfectiuit 
and deodorant. The exact modus operandi of the Phenol is still 
obscure, as are also the nature of tho fermentative processes, 
and the relation of organisms to them. Be the explanation 
what it may, the power of Carbolic Acid, or of any substance 
which can thus aiTest molecular processes universally at work 
in physiology and pathology, must be regarded as enormous, 
botn in itself and in its effects. 

Carbolic Acid is extensively employed in the antiseptic 
method of the treatment of wounds, associated with the name 
of its introducer, Sir Joseph Lister. A 5 per cent, solution in 
water serves as a spray, to cleanse instruments, and to wash the 
skin of the part before operation. A 2^ per cent, watery solu- 
tion is used to puri^ sponges and the hands of the operator, 
and as a lotion. Dissolved in oUve oil 1 to 10, 1 to 20, 1 to 50 
^r still weaker), or 1 part of Carbolic Acid with 7 parttif of Castor 
Oil and 8 of Almond Oil, it is used for lubricating catheters, or 
as a speciH] dressing ; but the value of these oily compounds is 
very doubtful, as they have been found to have no influence on 
germs. Carbolic Acid Gauze consists of unbleached r.cotton 
gauze medicated with half its weight of a mixture of Carbolic 
Acid (1), Hesin (4), and Paraffin (4). Liquefied Carbolic Acid 
is a convenient form for general use. Sulphocarbolate of Zinc 
is also used as a disinfectant and antiseptic. 

Coining to its physiological action proper on the human 
tissues, we find that Carbolic Acid is a local irritant to the 
skin, causing a momentary sense of burning followed by anaes- 
thesia, and finally a caustic effect with formation of a hard 
white eschar. It may therefore be applied to poisoned wounds 
and foul ulcers ; and in dilute solutions (1 *to 40) is a atimtt- 
latiiig as well m a disinfecting wash to wounds and discharging 
mucoqs surfaces or cavities, in the form of a lotion, injection^ 
or g«!%|e. , It also relieves itching, especially in oases where a 
i^ro^ sedutron (1 in 20) can be applied, U, where the skin is 
not inflamed. It is us^ vdth stieoess in ringworm, where it 
destroys the Ysgetahle organisms. 
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Apart fi’oxn tho l)ody, Carfioliu Acid is extensively used us 
a geas^ disinfectaat, to disinfect steals, flush drains, etc. 

the form of vapour, Carbolic Addisstimu* 
lant and disinfectaiit, and is used in ulceration of- the thiout 
^d lungs (phthisis, diluted bronchi, gangrene, etc.)f much 
impodauce having latcsly been attached to it in the so-called 
“ antiseptic ” tieutiuent of phthisis. In the stomach and bowels 
it is a powerful Irritant poison in large doses ; in moderate 
quantity, or as the Sulphocarbolates, it arrests fermentative 
changes in the gastric contents in cases of dilatation of the 
viscus. Two other points, may be noted in this connection; 
first, that Carbolic Acid unites with sulphates to form sulpho- 
carbolates, which suggests the use of soluble sulphates as anti- 
dotes in poisoning by the drug ; and secondly, that Phenol is 
a natural product of the action of the pancreatic ferment on 
proteidM. 

2 . ACTION IN THE BLOOD. 

Carbolic Acid is rapidly absorbed from the unbroken skin, 
mucoBiB, wounds, subcutaneous tissues, respiratory passagis, 
and stomach ; and for a considerable time can be found in the 
blood unchanged. Hero it steadily disappears, by conversion 
into compounds from which it may be again. derived ; uniting, 
for example, with sulphates, as already described. The blood 
Is dark, and slow to coagulate, after poisoning by the drug. 

3 . arBciric action and rsiss. 


The action of Carbolic Acid on the organs is of little in- 
terest to the therapeutist. It is found in them chiefly as 
phenol-yielding compounds ; and its effects in man are chiefly 
those 91 an irritant poison. The heart first falls and then ima 
in frequency, from disturbance of the cardiac centre. The 
pressure rises at first, returns to the normal, and falls 
after a fatal dose. Dyspnoea endues, also central in origin. 
Convulsions occur in the lower animals through the cord, then 
naralysis and collapse. The voluntary muscles are iaffeoted 
by C^hqUo Acid, but the pupil is conW^ied. Sensibility is 
not reduced by ints?rpfl administration of the drug. The tem- 
peratxu^ falls slightly after medicinal doses, but may rise in 
cases m dai^mous aosorp^^ from dressings. Carbolic Acid 
and tJia ]Shl0i<^rbolates have been given internally in fevers, 
this country for such a ptu:|»ose. C^- 
bo% A.^ temporarily relieve diaWtes. 


tocAii action. 

its ptoujacta reptilly’ leave the hodyt hhfed 
'%y the Bttle of ii’^n he recovered ^ 
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for (1) part ia lo$t in the aysiem, beings probably convoi'ted 
into oxwtes ancT carbonates; (2) appears as sulpho- 
carbolic acid (OAHSOJ in combination ; (3) ppt is consti- 
tuted by an obscure compound ; and ^4) the renuiinder appears 
to give rise to a peculiar olivo-gi*eon, brown, or grey discolora- 
tion of the urine (probably due to a compound of hydrochinon, 
0 ^jH 4(H0)2, which is familiar to surgeons. It is important to 
note that this change in the urine bears no definite relation to 
the amount of Carl^lic Acid in the blood, nor the danger of 
poisoning. Fainting and collapse are the piincipal symptoms 
of its excessive absorption from a wound or thiough the skin, 
with or without rise of temperature. Disappearance of the 
sulphates from tho urine, easily ascertained by ordinary tests, 
is a sure indication of danger. Albuminuria is sometimes 
induced. 

Carbolic Acid also leaves the body by the saliva, which is 
increased ; and it stimulates the fio\(^ of sweat, although it is 
not found in it. 


Reftorein * — {Not official) OgH4(HO)2. — A 
derivative of Carbolic Acid by various processes. 

Chiirixctert , — White tabular lustrous crystals, with a weak 
odour like Carbolic Add, and a sweetish, somewhat pungent, 
taste, SalubiUtyy 1 in 2 of water; 1 in 20 of olive oil. 

Dose . — 6 to 30 gr. every two hours, or single doses of 60 
gr. at long intervals. 


ACIION AND USES. 

Besorcin is autiieptic and disiafeotant with- 
out being irritjint in ordinary solutions (2 to 10 per cent.) It 
has been used as a dressing for all kinds of sores and wounds. 

IniermUy ^ — ^It passes rapidly through the 63 ^ 8 te»n, and is 
excreted* unchanged in the mine by the end of one hour. It 
causes profuse diaphoresis, and reduoei the temperatiue and 
pulse n>r a time, in conditions of fever ; but hc^ no obvious 
influence on the normal body-heat. Excessive doses cause 
trembUngf singing in the ears, deafness, and mental dis- 
turbance. It has been used as an antipywtic in fevers of every 
kind, and is said to be specially useful in ague ; but the drug 
has pot proved itself a conv^ient remedy, as doses sufficiently 
lar^d to he antipyretic produce debilitating sweats and serious 
nCrvom^^ dlsIUTl^^^ widest the temperature, though quickly 
lotreredy as quickly again. 
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Hrdrochinon.— (iVb^ official) PgH 4 (HO) 3 . A 
derivative of coal-tar. May alsp made from 
Quinic Acid. (See €inolu>na.) crystals; inodorous 
sweetish, neutral, soluble in water. . 

— 10 to 16 gr. 


ACTION AND XTSSa 

Hydrochinon is an antiseptio and disinfectant externally ; 
an antipyretic internally, closely resembling Besorcin, with 
which it IS isomeric. 


Chlnolin* — {NoioffiLdal,) A derivative 

of Cinchona Bark, whence its name. Kow made synthe- 
tically, or by the action of Glyceiine on Nitro- 
benzol and Aniline, in the presence of a dehydrating 
agent. 

Charaeien, — A colourless, oily-Uke, highly refracting 
liquid, with a peculiar odour. It forms salts with acids, of 
which the Tartrate is used, occurring in lustrous needles, soluble 
in water. Dou^ of Chinolin, 3 to 10 min. ; of the Tartrate, 
6 to 16 gr. 


ACTION AND USES. 

BxteniaE^t Chinolin is aatimtic and disinfbetant. /n- 
ternallyy it is an anttpyretio like Kesorcin, and has been used 
for the same class of cases. 

Antipyiiiie* q^^mi)^DiuETHTt oxy-chini- 
GIN* An hlkaloid prepared from Ohinolifh 

Chttra^ers.^A whitb crystalline powder, with a swee^* 
bitter, ralher pleasant, taste* Tery soluble in water. 

to 20 gr. every hour m acute oases, until 60 to 75 
gr* liavQ;;bm taken per di^ 5 to 15 gr, every four to ei^t 
hours mofironio oases. 

< AtmOB AND tmiaS. 

, . Antt^ne appears td Jbo met powopli4 0 ^ 4 ^ of 
the mit auldpytsm. tts action rambles fhat m IMnim 
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and Rairin in quickly reducing the temperature in fever, the 
defervescence beginning within the first hour ; hut it is more 
persistent, and seldom attended by the unpleasant efiects of 
the other drugs. It decidedly controls the pyrexia, and relieves 
the ^neral symptoms, of most of the acute specific ^^ses, 
phthisis, and sunstroke, both in adults and children ; it is less 
useful in ague and rheumatism. Free perspiration and occa- 
sional sickness and eruptions may attend the use of Antipjnrine ; 
and fatal collapse has occurred in at least one case. If it dis- 
agree with the stomach, it may be given either subcutaneously 
as H 5 per cent, solution, or by the rectum. 


Kairitt. (JPbf official) — Hydrochloratb op Oxy- 
ethyl-Chinolin Hybrid. White crystals, with a 
nauseous bitter taste ; soluble in water. Made from 
Phenol. DosCj 5 gr. every hour; or 15 to 20 gr. in 
single doses. 

Thalline* {ITot official) — Tetrahydro-para- 
METHYL - OXY - CHINOLIN. An alkaloid made from 
Chinoliu. Whitish crystals, with an odour and taste 
like meadow-sweet ; soluble in water. The Sulphate 
is chiefly used ; dose, 2 to 8 gr. 

AC3TI0N AND USES. 

Kairin and Thalline are antiseptie, disinfeotant, and anti- 
pyretic, like the preceding substances, to which they are cer- 
tainly inferior, l^irin should be given in pill. 

Fudialnu {^ot offidal) — Hydroohlobate of 
Rosanilin. C^oHiqN^HCL Brilliant beetle-coloured 
needles, forming an intense deep-red solution with 
water. 3o8ey | to 4 gr. in pill. 

ACTION AND USES# 

Fuchfiin has been said to reduce the amount of albumen in 
sonvisrcases of Bright^s disease. 

XiqMUiuiaik . Cj^Hg. 


S'— S ' 



194 Materia Mbdica aitd Therapeutics. 

NapbltioL {Not q^oial.) -^(/J-N apbthol; lao- 
NafhtboL) OiqH^HO. Products of the disUllatioii 
of Coal Gas. 

CharmUr/f. — Naphthalin occun in colourless shining 
plates, with an odour and taste of tar. It is perfectly insoluble 
in water ; soluble in hot alcohol, ether, and benzol. Iso-Naph- 
thol occurs in minute white twining plates, with a pleasant 
balsamic odour. It is sparingly soluDle in hot water ; soluble 
in alcohol, ether, olive oil, and excess of paraffin. 


ACTION AND USES. 

Naphthalin is a powerful antiseptio and disiafeotaiit. It 
has been used chiefly as an external disinfectant, much like 
Iodoform, and has also been given internally', in doses of 2 to 
8 gr., as an intestinal disinfectant in typhoid fever, diarrhoea, 
and dysentery. Its action on the contents of the bowel is 
purely local, most of the dose being recoverable from the f teces, 
whilst the traces which are absorbed are excreted also un- 
changed in the urine. jS-Naphthol is applied, as ointment or 
solution (5 to 15 per cent.), in some diseases of the skin instead 
of Tar, which it closdy resembles in its action. 


Creasotmii* — ^C rbasotb. A product of the dis- 

tillation of Wood Tar. 

Ckaracim,’>-^A liquid, colourless or with a yellowish tinge, 
a strong empyreumatic odour, and burning taste. ; 

Sparingly in water ; freely in alcohol, ether, and glacial acetic 
acid.* Sp. gr. 1*071. Impurity, — Carbolic Acid; detected by 
becoming solidified on cooling. Tnca^npatiblet Oxide of Silverl 


JPrep4ratuMi, 

, V VEMm ChafMOtt.*-Czeaaote, 1 ; Glacial Acetic 
A^d^ 1 ; Spirit of Juniper, 2; Syrup, 82; Water, 480. 
j^,Ito2JI.OK. 

\ A Chnaaot!.--! in 0 of ^nmle Obit* 

y i 'Ti^' ’iqin*' in $ Bqihng 

IWter,'' ' ^ 


— i^Teasons is noz a simple ooay, out a variabJ 
eoihpb^d of pmaeoi QfH^Oi, and ^rM»l 

to 8 drc^, with mucilage or bmd csrumb. 
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ACtriON AND USES. 

The action of Creaaote is, practically speaking, the same 
as that of Carbolic Acid, to which the student is referred. 
Before the latter came into general use, Oreasote was not 
unfrequently employed for the same purposes internally to 
which embolic Acia is now put ; but the uncertainty oi its 
composition and stren^h, as a complex product, renders it 
inferior to Phenol in tms respect. 

The tfnguentum is employed in dry skin diseases. The 
V£^r is diskifsctaiit and deodorant in phthisis, chronic bron- 
chitis, gangrene, and other diseases of the lungs attended by 
foul discharge* A combination of Oreasote, Iodine, and 
various volatile substances such as Ether, Chloroform, and 
Spirit, has lately become popular as a constant inhalation in 
phthisia The Mistura Creasoti is intended chiefly as a remedy 
in vomiting due to pyloric obstruction, dilatetion of the 
stomach, and consequent fermentation. The special value of 
the drug in this class of cases depends on the fact that 
whilst it readily destroys low vegetable organisms, and arrests 
the fermentations with which they are associated, it does, not 
j nterf er e with the action of pejisin and the digestive process. 1 1 
has also been recommended in the vomiting of pregnancy, 
hysteria, and sea-sickness ; and in some forms of diarrhoea due 
to decomposition. 

lodolormuniu^IoDOEORM. CHI3. 

5^m.-*Made by heating Iodine with Carbonate of Potas- 
sium, Alcohol, and Water ; and allowing the crystalline deposit 
to settle. C AO + + SK^CO, = CHi;, -hKCHOj-f 6KI + 

2 !H 20 3CO2. 

Small, lemon-coloured, lustrous crystalline 
scales, with a powerful and persistent saflEron-like odour, and 
an unpleasant sweetish tasta Slightly soluble in water and 
spirit; soluble freely in flxed and volatile oils,* ether, and 
chloroform^ It contains mote than ^ per cent, of iodine. 

ilsia — i to 3 gr. or more, 

iVsparofioni. 

1. SimjpcMiito^ lodofOimi. 3 gr. in each with 
12 gr. of Ou of Theobroma. • 

2, Uagiwitiun Iodofomi.-^l to 9 of Bemmatod 

/ Laid. ^ 

Iodoform Wool. (JTof 4t0eiai.) Absorbent Cotton 
Wool, oo^tafning iO per cent, of Iodoform. 
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ACTION AND USES,^ 

1. lUHEDIATB LOCAL ACTIOlf AND USES. 

Iodoform is an antiseptic and disinfectanti but destroys 
organisms less readily than Carbolic Acid, It is a very power- 
ful deodorant. Applied to the human tissues, it produces little 
or no irritation. 

Iodoform ib used to deanse foul ulcers, especially of vene- 
real orij^n ; and may possibly have a special effect on strumous 
ulceration. It has also been extensively applied as an anti- 
septic dressing to healing wpunds, the best forms being the 
Wool and the Ointment. Sometimes Iodoform Gauze has 
been employed. Iodoform bougies for insertion into the 
urotlira and os uteri have not given aaiisfactioxi. A powder of 
Iodoform diluted with Quinine or Bismuth is a valuable 
insufi9ation in ozsena and ulcers of the mouth and throat. 

2. ACTION IN THE BLOOD, SPECIFIC AND KBMOTE LOCAL ACTION. 

Iodoform is occasionally absorbed from wounds, causing 
sickness and fever, restlessness and delirium in some subjects, 
drowsiness and collapse in others. Iodine is possibly sot 
free in the blood or tissues, and appears in the urine in 
part as iodide of sodium. Iodoform has been used in an end- 
loss variety of diseases internally, but unfortunately with no 
special benefit. Barely it causes an erythematous eruption. 


Parafflnnm Durum.— Hard Paraffin. A mix- 
ture of several of the harder xneml)ers of the Paraffin 
series of hjdrocarbbna Usually obtained by distilla- 
tiop from shale ; separation of the liquid oils by re- 
frigeration ; and purification of the solid product 

Colourless, Bemitraiuq>arent, crystalline, in* 
odorous and tasteless, slightly greasy to the touch. Sp« gr. 
0*82 to 0*04. Solubiitty : Slightly in absolute alcohol, freely in 
ether and chloroform; insoluble in water. Kelts at 110^ to 
145® Pafe. 

Jhirmt m contained in many Ointments. 

‘WMelin.” 

A sen^j^d pf ihe wfter or more fluid 

ipmlwn a# {Munjfiui aPrie. of hydrootnixmaj 
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usually obtained by purifying the less volatile portions 
of petroleum. 

CharacterB , — ^White or yellowish, traDslucent, soft, greasy; 
free from acidity, alkalinit}’, or any unpleasant odour or Savour. 
Sp. gr. 0*840 to 0*870. Melts at 96*^ to 106® Fahr. Insoluble 
in water. Is not saponified by solutions of alkalies. 

Parafflnum Molte •« contained •» man}' Ointments. 


ACTION AND USES. 

Paraffin cannot become rancid or irritant to the skin, and 
iKung readily miscible with many active substances, is indicated 
instead of Lard as a valuable bs^s for ointments intended to 
produce a heal efitect, especially those of Lead and Zinc. As 
it appears not to be absorbed by the skin, like fats, it is unfitted 
as a basis for applications intended to enter the system and pro- 
duce their specific action, such as mercurials and alkaloids. 
Another disadvantage is the low point at which it melts, and 
its consequent tendency to spread through the dressings. It 
is now extensively used. 

lodoK — {Not — ^Tbtra-Iodo-Pyebhol. 

Smree. — Made by precipitating with lodo-iodide of Potas- 
sium, a moderately pure Pyrrhol, obtained from animal oil ** 

Character B. — ^A brownish crysiallino powder; insoluble in 
water; soluble in alcohol, ether, and chloroform; it gives off 
io^ne when heated. 


ACTION AND USES. 

lodol is said to be as powerfully aatiieptlo and disinl^o- 
tant as Iodoform, but has no unpleasant odour, and is painless 
and apparently not toxic when applied to wounds* Ita uses 
correspond closely with those of Iodoform. 
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Part ih 

THE OEGANIC MATEEIA MEDICA. 


OBOTIP 1. 

THE VEGETABLE KINGDOM. 


EANTOCULACEJE. 

Aeonltl Folia. — Aconite Leaves. The fresh 
leaves and flowering tops of Aconituin Napellus, 
gathered when about one-third of the flowers are 
expanded, from plants cultivated in Britain. 

Charaeter$, — Leaves alternate with long channoUed stalks, 
very dimply cut palmately into five or Uiree segments, which 
are again deeply and irregularly divided into olfiong acute 
narrow Iches; exciting slowly, when chewed, a sensation of 
tingling and numbness. Flowers large, irregular, deep blue, 
in a somewhat loose terminal raoeme. 

AeottitI BadUx^ — Aconite Boot. The dried 
root of Aconitum Napellua, collected in the winter or 
ea^ly spring before the leaves have appww^ Im- 
ported trom Germany, or cultivated in Britmn. 

from 2 to 3 inches long, i to # 
men tmok; at the crown f cbnica}; presenting soars or bSses 01 
bmkeiirooti^ f ^ hrpwh whitish wJihin. Oautikmsly 
chewM/muses tli^ng end 

active constituent of Aconite is aecitfitim 
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(probably CjaH^sNOii), a white amorphous or ^stalline 
alkaloid ; tohibility^ 1 in 150 of cold, 1 in 50 of boiling water, 
much more readily in alcohol and ether* OiuBes tingung and 
prolonged numbness of the skin. F$eHd-aconUin, napHlin^ 
nepaUin, napalint mmeUin^ are other more or less identical prin- 
ciples. They are combined with a peculiar acid, acomiie aeitf, 

A. 0/ iAe leaves Ofidjhmrinp top$ : 

Extractnzn Acoxiitl.~A grem extract. Do$e^ i to 1 gr. 

H. Ofihttmi: 

I. Tinetlira Aconiti.*— 1 in 8 of Spirit. Doss, 1 to 15 min. 

2. Linimentum Aconiti.— 1 in li of Spirit, with ^ of Camphor. 

Fnnn Aconiti JRadix la made : 

3. Aoonitlna. — An alkaloid obtained from Aconite Hoot. 

Made by (1) dissolving an alcoholic extract of the 
powdered root in water; (2) precipitating the impuro 
aconitine by Ammonia ; (3) extracting the dried precipi- 
tate with Ether ; drying ; dissolving in Sulphuric Acid 
and Water ; precipitating with Ammonia, and purifying. 
Charactera , — See Compoaitum, Not given internally. 

JP^ttraiiqn, 

XJnousmtitm AcoKiTiXiE.— 1, dissolved in Spirit, to 55 
of Bezusoated Lard, 


ACTION USES. 

1. XUVSniATS X.OOAL ACTION AND USES 

J';rfsrns2fy.-^Applied to the skin, or an exposed mucous 
membrane, ^conite^ afiects the terminations of the sensory 
nerves, causing tingling, followed by numbness; and lowering 
the sensibiUty of touch and tempemture. It is, therefore, 
used to relieve jjain due to disorder of <he ](>eriph6ral nepves, 
especially certain forms of neuralgia, and acute and clu^nic 
rheumatism. The Aconliane Ointmmit mucft be employed with 
caution, especially in thS heighbouihood of the eye. 

— Aconite sad Aconitine cause an Wnsely acrid 
sehsatfon on the tongue, followed by persistent tinghng and 
numbness. A mm of and psin, and akkneto Adlow 
iteadmifisdonto&oitomaidiia • 
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2. ACTION IN THB BLOOD; SPECIFIC ACTION AND USES. 

Aconitine enters the blood, and thence finds its way to the 
tissues. Medicinal doses of Aconite, taken in close succession, 
reduce the frequency, force, and tension of the pulse ; flush 
and moisten the skin; and increase the amount of urine. 
Larger doSes cause a sense of illness and muscular weakness ; 
«< creeping,” * tinsling,” ‘^numb’f sensations generally, but 
especially in the ups, face, and extremities, ending in anees* 
thesia ; and disturb^ces of vision, hearing, and (‘onsciuusness. 
On analysis, it is found that the heart is briefly acceler- 
ated, and then reduced in frequency, through the nerves ; its 
force is then reduced, by direct action on the nervo-muscular 
structures; and finally the cardiac action becomes fre- 
quent, irregular, and more and more feeble, tending to cease 
in diakole. The blood pressure falls continuously, partly from 
cardiac, partly from vaso-motor depression. Aspiration is 
slowed and deepened, with spasmodic irregularity of rhythm, 
and is finally arrested after poisonous quantities. The skin is 
stimulated, perspiration becoming abundant. The kidneys are 
also stimulated, both the fluids and solids of the urine being 
increased in amount. The temperature falls steadily. The 
muscular weakness appears to be primarily due to depression 
of the motor nerve enmngs ; but this cqpdition extends to the 
cord. The brain itself is not directly affected ; and even in 
cases of poisoning by Aconite, consciousness, although dis- 
turbed, is preserved almost to the end. The sensory nen^es 
are probably paralysed from their periphery inwards by the 
internal, as by the externa^ administration of the drug. 

Such being the specific action of Aconite, its use is 
obviously indicated in the treatment of two conditions, namely, 
fever and paixL The cordio-vascular excitement, the <^ 7 ^ skin, 
the high temperature and the scanty seexetione of fever, will 
all be relieved by this drug. For this purpose the Tincture is 
given in small and closely repeated doses, say 1 minim in water 
every 15, 20, or 30 minutec^ the effect being watched. Acdte 
tmiafllitis, bronchitis, pleurisy, aqd febrile oon(fftiQiis attending 
other local inflammations, have been treated with Aconite, the 
effect bein^ to control the ur^nt symptoms, relieve the dis- 
tress p^ient, and even V out abort the disease. Some 
of the s^rmi^ioms ol scarlatina and measles may be similarly 
alleviat^^ '!Pie ^werfuUy depressant action of Aconite on 
the en&ely^le^ its use as an antipyretiein heart 

jdfsease, mid sn^ge^s cauti^^ In its employment in all eases. 

In ppdnfiil sffbotlons connected, .with 

the nerves and mnsdes^ Aconite may be^^Ven .intenmUy 
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instead of being loct^y applied; fsu^ial neuralgia with spasm 
{^ie-dmUurmx) particularly being relieved by it. In these 
cases, also, the Tinctwe should be given in minim doses, 
repeated three or four times in an hour, and the effect watched. 

3. nSMOTB LOCAL ACTION AND UBB8. 

Aconite is probably excreted by the kidneys, and, as we 
have seen, increases the aotivity of their secretion. The stimu- 
lation of &e sweat glands, and the occasional appearance of an 
eruption, suggest that it also leaves the body by the skin. 

Podophylli Rliizoma* — Podophyllum Rhi- 
zome. The dried rhizome and rootlets of Podophyl- 
lum peltatum, American May-Apple. Imported from 
North America. 

Characters , — In pieces of variable length, and from about 
to -I of an inch thick, flattened-cylindrical, presenting at 
intervals irregular tuberosities which arc marked above by a 
depressed circular scar, and giving o£^ below a number of very 
brittle brownish rootlets, or presenting a corresponding number 
of whitish scars; dark reodish-brown externally, smooth or 
wrinkled; fracture short; internally whitish and mealy. 
Odour faintly narcotic ; taste bitterish, acrid, and nauseous. 

Oomfwsition. — Podophyllum contains the official mm, 
which yields podcphylhiQxin^ a resinous body, composed of 
pieropedophyllie aeidy inert, and pwropodophyllin, a crystalline 
neutral ^dy, the active principle. 

From Podophylli Shisoma ts obtained: 

Podophylli Resina. — Hesin of Podophyllin. 

^um.-^Made by extracting with Rectified Spirit ; preci- 
pitating the resulting tincture in Water ; washing, and drying. 

Characters.-^-A pih yellowto deep orange-brown amorphous 
powder; soluble inreotifi^spirit, slo wlyinammonia ; precipitated 
from spirit by water ; from ammonia iy acids. Pose, jj; to 1 gr. 

J^^aration, 

Ttaotura Podophylli. — l gr. in l fi.dr. of Rectified 
, Spirit. Jwss, 16 min. to 1 fi.dr. * 

^ ( ACmON AMD USES. 

MpUrnalfy, Podo]^ylKn possessee no local action; but if 
applied to a wound, it enters the blood, and exerts its speciflo 
effect as a pur^tive, to be presently described. 
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Intermlly^ Podoph^Uin gives rise to. a bitter acrid taste ; 
possibly salivation, irritation of the stomadi, nausea, and colic ; 
and after ten or twelve hours product a free watery motion. 
The imrgative effect appears to be due to stimulation both of 
the muscular coat and the glands of t^e intestine, as well as to 
increase of the biliary flow. 

Podophyllin is used entirely ..as a purgative. One-min 
doses are given to produce free evacuation of the bowels in 
severe constipation or portal congestion. A dose of to ^ 
grain may be employed as an ingredient of habitual laxative 
pills. It is a useful oholagogtte when mercurials are contra- 
indicated. Podophyllin must not be given alone, on account 
of its griping tendency, but Coihbined with a carminative, such 
as Hyoscyamus, Belladonna, or Cannabis Indica. The com- 
parative lowness of its action must also be remembered. 

Stapiliflagrfae Semina. — S tavbsacrs Sssds. 
The dried ripe seeds of Delphinium Staphisagria. 

Character . — Irregularly triangular or obscurely quadran- 
gular, arched, blackish-brown when fresh, but becoming dull 
groyish-brown by keeping. Testa wrinkled and deeply pitted ; 
nucleus soft, whitish, oily. No marked odour; taste nau- 
seously bitter and acrid. 

Coinposition, — Stavesacre contains four alkaloids, delphinine, 
allied to aconitine ; staphieetgrine, delphinoidine, and delphmne, 

PreponUim, 

Unguentum Staphisagrlss. — 1, crashed; macerated in 2 of 
melted Benzoat^ Lard, , ^ 

ACTION ANP USES. 

Delphinine closely resemblos Aconitine in its action, but 
is even more depressant to the vessels. Stavesacre is used only 
as a pjs r at lt i e la e , to kiU pediCuli 

CluUcllUgflB Bhlzoitia* — CIMICIFUOA. The 
dried thiitome nod rootlets of Cimieifttga racemosa (Ac- 
tseit rabe^o^}i Black $iiake-rodt. The United States. 

from 2 to 6 inches tdflg, to 1 
inch thick ^ having <»i its npper 

surface thei venspilMi m 4t4'd and below numerous «iry 
mmr or leas hroken c&; c^our 
l»oiWidi«hlack; ekaost odOYirless, and a bitter mte* 
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CompoaitiQn, — Cimicifuga contaiBS a volatile oilf two 
and tannin. The active principle is uncertain. Dose^ 20 to 30 gr. 

l^r^aratiam, 

1. Eactnotiun CimiciAiga Liciuidum. — 1 in 1 of Eectified 

Spirit. Ihee, 3 to 30 min. 

2. Tinotnra Ci]nicifag88.->1 in 8 of Proof Spirit. Jhae, 15 

to 60 min. 


ACTION AND USES. 

In moderate doses Black Snake-root is bitter; in larger 
doses it slows the heart and raises the blood pressure, like 
Diiptalis ; hnallv it is excreted in the urine, and increases the 
activity of the skin, kidneys, and generative organs. 

Cimicifi^a may be used as a stomachic in diseases of tho 
heart ; and in neuralgia, rheumatism, bronchitis, uterine dis- 
orders, and spermatorrhoea, in which its remote stimulant action 
is occasionally valuable. It has been much lauded in chorea^ 

Adonis Vernalis. — (Not ojicial) Tlie root of 
Adouia vemalis. From Middle Europe. 

Ckaraetera and Compoaition, — A dark brown, fibrous, 
branched root, containing an amorphous glucoside, adonidin, 

ACTION AND USES. 

Adonidin is closely allied in its action to digitoxin, one 
of the principles of Digitalis, hut is more powerful, and even 
more irritating to the digestive organs. An Infusion to 2 
dr. to 6 fl.oz. of Water) has been given with success, as a car- 
diac stimulant and diuretic in heart disease and dropsy where 
the Foxglove has failed, in doses of } fl.oz. 

MAWdUACEiB. 

Anisi Stellati Fniettt«.-^STAE-ANi8S Fhuit. 
The dried fruit of Illimum aiusatum. From plants 
cultivated in China 

carpels diferging Eorizontany in a 
stellate manner from ah axis; each carpel boat-shaped, beaked* 
irregularly wrinkled, rusty-brcwn, with a solitary reddish^ 
brown tieAL Odotcr And taste thoce d Anise. 

Aniai Pm^ua U mdt : 

Oleum Anlai.^d^ page ^85. 
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MENISPERMApRffi. 

Calambce Radix* — Calumba Hoot. The dried 
transversely cut slices of the root of Jateorhiza 
Caliiinba. From the forests of eastern Africa, between 
Ibo and the Zambesi 

Characters, — Slices flattish, circular or oval, about 2 
inches in diameter, and from 2 to 6 lines thick. Cortical part 
thick, with a wrinkled brownish-yellow coat; centre softei*, 
thinner, and greyish- yellow; a fine dark line seimrating the 
two parts. Odour musty, taste bitter ; friable, fracture mealy. 

Composition. — Calumba contains a neutral Intter principle, 
enlumbiny C21H22O7, crystallising in white needles; a bitter 
alkaloid, beroerine^ CaoIIi7N04, in yellow prisms, whence the 
colour of the root; caltmHe acid^ 33 per cent, of 

starch ; but no tannin. Dose^ 5 to 20 gr. 

Preparations. 

1. Extraotum Galmnbss.-- Spirituous. 8 in 1. Pose, 2 to 10 gr. 

2. InfuBUtn Calumba. — 1 in 20 of cotd Water. Dose, 1 to 2 fi.oz. 

3. Tinctura Calumbas.— 1 in 8 of Pm/ Spirit. Dose, J to 2 fl.dr. 

4. Calumba is also an ingredient of Mistura Feni Aromatica. 


ACTION AND USES, 

Calumba is the first of the large and important group of 
bitter substances or Utters which we meet with in tho materia 
medica, and will therefore be fully discussed as the type of tliis 
class of remedies. Under the hew of the other bitters, each 
as Quassia and Gentian, fresh description of their action and 
uses will be unnecessary, and reference will simply be made 
to the present account. So with tho action and uses, as bitters, 
of the alkaloids (Strychnine, Quinine, etc.), and of the aromatic 
HtterSf including Orange, Lemon, Cascarilla, etc. 

1, IXMBDIATB LOCAT. ACTION AND USES. 

Jir/«n«ifiy.-*-Oalumba and othor'bitters are antiseptic and 
disinfectant to a degree, arresti^ decomposition and fermenta- 
tion. 1%ey are not used for this purpose. 

SntsrfMlfy,^Talf.m into the mouth, bitters, as th^ name 
stimulate the nerves of taste, and therewith induce 
seyiiM reflex eKtets, of the first importance in digestion. (1) 
The eaUva is increased, and thus its solvent and digestire 
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influence on the food in the mouth, as well as its stimulant 
action on the gastric secretion. (2) The vessels and glands of 
the atonMch are excited through the central nervous system, and 
the gastric secretion is thus increased in a second way, an 
effect which is heightened if the bitter be aromatic, and relish 
given by the pleasant flavour. 

Beaching the stomach, Calumba and other bitters stimulate 
digestion in a third way, by acting directly on the gastric nerves, 
causing a sensation closely resembling hunger. This rouses 
the appetite ; and if food be taken within a few minutes, the 
other effects just described afford the means of digesting it. 
As in the mouth, the action of bitters in the stomach is greatly 
assisted by aromatics (essential oils) and alcohol (contained in 
tinctures). liiko these subst^mces, bitters also stimulate the 
local circulation, and produce a remote effect on the heart and 
systemic ves.scls, raising the blood pi essure, and thus acting as 
“general tonicis.'* They will also exert a certain controlling 
eff(»ct on any decomposition or fermentation which may be set 
up in the stomach. When given in excess, or for a long time, 
bitters will manifestly, for every reason, tend to irritate the 
stomach and induce indigestion. 

Calumba and hitters in general pass slowly along the 
intestines, moderating decomposition, and slightly stimulating 
t^ristalsis unless they contain tannin, which many of them do. 
They are not cholagogue. 

The uses of Calumba and other bitters internally depend 
on the actions just described. They are of great value as 
stomachics, and much employed in rousing gastric digestion 
in atonic dyspepsia, where the appetite and the ability to digest 
hfive been diminished or lost, as in anosmia, convalescence from 
acute diseases, in persons exhausted by over-work whether 
mental or bodily, and in the subjects of chronic constitutional 
diseases, such as phthisis and syphilis. In such cases, bitter 
infusions form the best vehicle for acid or alkaline stomachics, 
as ihe case may require, combined with an aromatic tincture 
whi^ renders the mixture much more agreeable and active. 
Their use must not be continued too long without intermission ; 
they must not be given in too concentrated a form ; and they 
must bo employed with caution, or entirely avoided, in cases 
of dyspepsia attended by much pain, vomiting, mucous secre- 
tion, as well as in organic disease of the stomach. Calumba is 
one of the least irritemt of all bitter stomachics. ‘ 

The fiction of bitters on the bowels no doubt adds to their 
value in indigestion, as they remove flatulence and promote 
eva(^tiQn, Some forms of diarrhoea are relieved oy Ca- 
^ lumba. Whether given by the mouth or as aJl enema, bitter 
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infusiona are anthelmintic, preventing and destroying the 
threadworm. 

2. ACTION IN THE BLOOD, 8PE0IP10 ACfhON, AND REMOTE LOCAL 
ACTION. 

Whether hitters possess any direct action on the hlood 
or tissues beyond those just described, is uncertain. Their 
indirect effect on the system is manifestly great, and of the 
first importance therapeutically, as they ai*e the means of intro- 
ducing into the blood an increased amount of nutrient material. 
In this way bitters are tonics, invigorating the bodjsr whilst 
they increase appetite ; a system of treatment ^ich is agree- 
able and striking to invaIi<L and persons enfeebled by disease, 
over- work, or dyspepsia. 

Pareiree Radix* — ^P abeika Hoot. The dried 
root of Ohoudrodendroa tomentosum. 

Characters. — Long cylindrical twisted pieces, i to 2 or 
more inches thick ; with a thin blackish-brown baik, marked 
w'ith longitudinal furrows and transverse ridges and fissures. 
Internally yellowish- or brownish-grey, with circles of |K>rou8 
wood, sepaiated into wedge shaped portions by large medullary 
rays ; w'axy when cut- No odour ; taste bitter. 

Composition. — Pareira Boot contains a bitter alkaloid 
ptdosiney CigH-^jKOa, possibly identical with boherine; starchy 
and resin. Incompatibles. — Persalts of iron, salts of lead, and 
tincture of iodine. 

Picparationc. 

1. Deooetum Pareirsi»**-1 in 16. Doscj 1 to 2 fi.oz. 

2. Extractum Faxcim. — Aqueous. 16 in 1.^ Dose^ 10 to 30 gr. 

From Extraetum Fareira is prepared: 

Kxtractcm PaBEiRJb Liquidvm. — Extract dissolved in 
Spidt and Water. I in 4. ^ to2fi.dr. 


ACTION AND USES. 


The.lxh^siologicai action of Pareira is imperfectly known, 
but it is wlteved to possess mild bitter and uxalilve effects, 
and to be a modmately active dinzeUc. 

Ekapix&ocdily, it is used in infianimatory affections of the 
urinary tract, the pelvis of the kL^tiey downwards, being 


I of iiie erode drug are required to obtain 1 
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hold to relievo pain, rednoe irritation, and promote healing and 
cessation of muco-purulent discharge. The Extract is given 
along with the Decoction to increase' its strength; not alone. 

Coeculm Indlcus. official) The fruit 
of Ariamirta paniculata. From the East Indies. 

Ckaraetera . — small dark brown berry, containing a 
yellowish reniform seed. 

Compimtion . — The active principle of Cocculus is an odour- 
less, very bitter, neutral substance, picrotojein, in 

colourless crystals, soluble with difficulty in water, ft is united 
wdth meniapmme or cocculinic add, and other principles. 

Dose of IHo'otoxiH . — to ??*“• 

Kon-offie%al Preparation. 

Unguentxjm Cocculi.— S eeds 80 gr., Lard 1 oz. 

ACTION AND USES. 

Externally, Cocculus or Picrotoxin, in the form of the 
Ointment, very carefully applied to the unbroken surface, 

destroys pedicuU. 

Internally, Picrotoxin is a very powerful agent, especially 
stimulating the motor centres and m^ulla, and causing violent 
spasms of the flexors and intoxication in large doses. It has 
been chiefly used in tlic night-sweating of phthisis, and in 
chronic nervous diseases. 

PAPAVEBACEiE. 

Papaverls Capsulee* — Poppy Capsules. Tho 
ryemly ripe dried cajisules of Papaver somnifer^m, 
the White Poppy. Cultivated in Britain. 

Chara^ers. — Globular, 2 to 3 inches in diameter, cibwned 
by stellately arranged stigmas. Yellowish-brown ; frequently 
vdtb blackish spots. Presmits internally thin parietal placentas, 
and very many small reniform whitish or blackish seeds. In- 
odorous ; idightly bitter. ♦ 

Composition . — Poppy Gapsoles contain a little opium and 
■woody fibre ; the seeas^.a bland oil. See Opium. 

f '' 

Prep4srations. 

1. Deooetnm Papavetili.^l in lO. Not given isLtemaUyu 
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2. Extraotum Papaveris. — ^Aqueous and spirituous. 3 in 1. 

2 to 5 gr. ^ 

3. Syrapuf Papayeris.->1 in 3, nearl^. JDoss, 1 fl.dr. 


ACTION AND USES. 

The action of Poppy Oapsuler is the same as that of Opium, 
t»ut much weaker. The warm Decoction is a favourite aaodpie 
fomentation. The Extract and Syrup are uncertain remedies, 
md preparations of Opium are in every respect preferable. 

Opium. — Opium. The juice obtained by incision 
from the unripe capsules of Papaver somniferum, the 
White Poppy. Inspissated by spontaneous evapora- 
tion. Grown in Asia Minor. 

Characters, — Rtmnded, irregular, or flattened masses, 
weighing from 8 ounces to 2 pounds ; generally covered with 
portions of poppy leaves, and scattered over with the chaffy 
fruits of a species of rumez. When fresh, plastic, moist, 
coarsely granular, and reddish- or chestnut-brown : but becom- 
ing harder by keeping, and darkening to blackish-brown. 
Odour strong, peculiar, narcotic ; taste nauseouriy bitter. 

Varieties, — There are two varieties of official Opium: (1) 
Opium from Asia Minor ; and (2) any ordinary variety. (1) 
Ein^riutf Turkey, or Levant Opium is the best. It occurs in 
irregular, rounded, or flattened masses, seldom more than two 
pounds in weight, enveloped in poppy leaves, and surrounded 
>/ith the fruits or seeds of rumex. Good Smyrna Opium yields 
10 to 12 per cent, of Morphine. |2) a. Constaittinoph Opium is 
generally inferior to Smyrna. It is found in cakes, either large 
and irregular, or small and lenticular, covered with a poppy 
leaf, and marked with its midrib, but without rumex seedi^ It 
smells mpoh less strongly than Smyrna Opium, h. Egyptian 
Opium occurs in round flattened cakes of a reddish hue^ with 
v^iges of a leal. ^ e, Persian Opium is in sticks or 
d>. ie in balls enveloped in poppy leaves, or iu 

eak^ A l^ere are fdso I^ench and English varieties. 

---Opium contains (1) tisMnidkgloide ^ {2) two 
(3) two organic amci (4) about 16 pweent. 
of (6) resin, gum, salts, extractives, odoroas pnneiples, 

and edw 0013^^ idants. The important omoHtuenis 

aii'fc^we s 
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1 

j 

Parts 
in 100 
parts. 

1 

Ckaraoters. 

1 . MorpUiue 

5 to 12 

CirHiftNOs! AUcaliiie 

White needles. 

2 * Codeine 

«p to *6 

OisH^NOa ' Alkaline 

See page 213. 

3. Tbeboine or > 
Puramorpliine f 

up to '3 

Alkaline | 

( White plates, with 
acrid styptic 
C taste. 

4. Opioniue ... > 


— i 


5 . Cryptopine f 

■5tol 

OosHosNOs' Alkaline 

— 

,6. SCetamorphine ( 

— j — 

— 

7. Papaverine J 


CaoHsiNO^ Alkaline 

White needles. 

8. Nareotiue 

4 to 6 

CaaHasNO? ’ Alkaline 

('Shining prisms; 

tastelesSi odour* 
1 less. 




(Pine white 

Nuroeiu 

up to *02 

! 

CaaHjsjNOft Neutral 

' needles; odour* 
1 less, bitter. 

10. Porpliyruxin 



— 

11 . Laudauiu 

! 

CaoHa8N04 

— 

12 . Meooniu 

*06 to ‘3 

CioHiob 4 , Neutral 

J White needles • 
( odourless, acrid. 

13. Meconic Acid ... 

4to8 

C 7 H 4 O 7 I Acid 

See iwge *212. 

14. TbebolactioAcid 

- 

P«>bably 

Lactic Aoid 

— 


Impurities (chiefly adulterations). — Opium is often soft 
from excess of water, which causes a gimt vaiiation in the 
strenj^h. atones, fruits, leaves, etc., may be detected by 
filtering a decoction; and starch by the iodine test. The 
ofiicial test is intended to ascertain the amount of Morphine in 
specimens which are pure but of doubtful richness. Test . — This 
is a modification of the process for making Hydrochlorato of 
Morphine. {See page 211.) 100 gr. dried at 212^ ought to 

yield from to 10 J gr. of Morphine. 

Gemvid ehemieat eharneters^ reactiens^ and ineompatibUitics 
of Opium . — A fluid (watery or spirituous} preparation of Opium 
reddens litmus paper (free meconie acid). It gives a deep rod 
colour withperchloride of iron (meconic acid) ; precipitates with 
acetate and suhacotato of lean, nitrate of simr, aSne, copper, 
and a^nic (meconates* sulphates, and colouring matter) ; a 
precipitate ,wrth tineturo of galls or astringent preparations 
(tamiate Of codeine). becomes turbid with flxea alkalies 
and their carbonates, alkaline earths, and ammonia (precipitated 
mmphine and narcotine). 

Dose of to 3 gr, 

0—8 
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Pteparationn, 

L Emplastrum Opii — 1 in 10, leilh Reain Plaster. 

2. Eztractuxu Opii. — ^Aqueous. 2 in 1. Bose^ ^ to 1 gr. 

Fiom EjitracUnn Opii ate prepared : 

t{. Kxtiia(tih Opii’Lxqvioi'V.— 1 of Extract macerated 
in ir* of Water, with 4 of Spirit added. 1 of Opium 
(i.e. ^ of Extract) in 10. 10 to 40 niitu 

A Tii()( uiflti Opii. — gr. of Extract (t.f. J gr. of 0J)ium) 
iiieadi. Dose, 1 to 2. 

0 . VixtrM Opii,-^ J of Extract (t.c. 1 of Opium) in 10 of 
Sherry, with (Jinmimon and Cloves. 2i min. = 1 jJfr. 
of Extract. Dose^ 10 to 40 min. 

а, Pilula Plumbi cum Opio. — Opium, 1 ; Acotatr of T^ead, 0; 

Confoction of Roses, 1. 1 in 8. Oo^e, 3 to 5 
1. Pilula SaponiB Gomposita. — Opium, 1 ; Haid Soap, 4 ; 
Glycerine, ^.s. 1 in 0, nearly. Dose, 8 to 

б. PuMs Opii ComposituB. — Oxmim, 3; Black Popper, 4; 

Ginger, 10; (’araway, 12; Tragacanth, 1. 1 in 10. 

Doso, 2 to 5 gr. 

Fro/n Vnlvis Op%\ (Jornpontm is prepared: 

CoNnscTio Opii. — Compound Powder, 1 ; Syrup, 3. 1 of 
Opium in 40. hose, 5 to 20 gr. 

6. Pulvis Ipecacuanhse Compositua. — Dover’s Powder. 

()j)ium, 1; IpecacuaniiH, 1; Sulphate of PotafiSLum, 8. 
1 in 1 0. IhsCj 5 to 16 gr. 

Ffo//t Pover" 8 Powder is prepared: 

Pilula Ii'bcaouanhjB ctjm SciilI,— Compound Ipeca- 
uianha Powder, 3 ; Sciuill, 1 ; Ammoniacum, 1 ; 
Treacle, q,s, I of Opium in 23. Dose, 6 to 10 gr. 

7. Polvis Kino ComposittiB.- Opium, 1; Kino, 15 ; Cinnamon, 

4. 1 in 20. Dose, 5 to 20 gr. 

8. Pttlvia CrotSB Aromaticus cum C^io.— Opium, I ; Aromatic 

('ludk Powder, 39. 1 in 40. Dose, 10 to 40 gr. 

9. SuppoBitoria Plumbi Cgomo8ita.--Opium, 1 gr. ; Acotaioof 

I^oad, 3 gr. ; and Oil of Theobroma, 11 gr. 1 gr. of Opium 
in e*ich Suppository. 

10. Tinotum OpU,— ^‘Laudanum.” Opium, IJ; Proof Spirit, 

20. 1 gr. in 14} min. 25 min, 22 min. of Kxtracium 
Opii I^quidufh or Vinum Opii, Dews, 5 to 40 min. 

From iFi»<ditra Opii Ute prepared: 
a, Ekbua Op«.^Tincture of Opium* } flMr* } Hadlaga 
of Stanch, 2 ox. For one enema. 
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h, LtNZHSKrrcM Ofzz. — ^E qual parts df Tincture of Opium 
and Soap Liniment. 

11. Tinctora Opii Ammonlata.—** Scotch Paregonc.’* Opium, 

100 gr. ; Safiron, 180 gr. ; Benzoic Acid, 180 gr. ; Oil of 
Anise, 1 fl.dr. ; Strong l^lution of Ammonia, 4 fl.oz. ; 
Rectified Spirit, 16 fi.oz. 1 in 96, 30 to 60 min. 

12. Tinotiira Camphora Ck)mpOBita.--*'Pai:egoric.** Opium, 

40 gr. ; Benzoic Acid, 40 gr ; Camphor, 30 gr.; Oil of 
Aniso, J fl.dr. ; Proof Spirit, 20 fl.oz. 1 in 240. Dose^ 
Id to 60 min. 

13. XTngtiaitum QaUa cunt Opio.— Opium, 32 gr,; Ointment 

of Oalls, 1 oz. 1 in 14|. 

Frmn Opium nre made : 

14. HEorpliinie Hydrochloras. — Hydrochlorato of 

Moii>hine. Ci7H„NO^,Ha8H^O. 

Source. — Made by (1) precipitldiing and rejecting the moconic 
- acid and rosins, by adding a solution of Chloride of 
(ISalcium to a concentrated cold watery infusion of 
Opium ; (2) evaporating tho solution (containing hydro- 
chloratcs of tho alkaloids) until it becomes solid on 
cooling, pressing the mass to remove colouring matter, 
exhausting with boiling water, filtering, evaporating, 
and pressing again; (3) repeating process (2) until 
solution is nearly colourless ; completing dccolorisation 
by digesting a solution of the solid mass in boiling 
water with chajrcoal, and filtering; (4) precipitating 
morphine by ammonia, washing, diffusing in water ; (6) 
dissolving in Hydrochloric Acid, and cr>^stallising out. 

White acicular prisms of silk)'' lustre. Solubility : 
1 in 24 of water ; imdi^ in spirit Solutions yield a 
white precipitate with HHO, soluble in excess. Mor- 
phine s^ts give an mange-red colour when moistened 
with HNOa; a- greenish-blue with neutral solution 
of Fe.jC]||. IncompatibUs, — The alkaline carbonates, 
lime-water^ salts lead, iron, copper, mercury, and 
nine. Liquor Arsenicalis, and all astringent vegetable 
preparations. 

a. liquor Morphlius BydrooMmeotialr^lutaion of Hydros 
chlorate of Hmmina. 4^ gr^ in 1 fl.oz. of a mix- 
' ture of Spirit, Watery tlfluted Hydrochloric 
Acid. 1 in lb to 50 min. 

3. Supposltoiia in eeribi, with 14} gr* 

of Oil of TheoWma* 
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c. Suppcmitozia Bforphina oum Sapone. — ^ gr. io each, 

with Glycerine of Starch, Soap, and Starch. 

d. Tinctura Chlorofonni et MorpliiiM.-'^ gr. in 10 min. 

See page 161. 

t\ Trochisci SEorphiiua.^ — s'ygr* Hydrochlorate of ^lor- 

phine in each. Dose^ 1 to 6. 

/. I'ro&isci Morphinsa et Ipecaeuanhsa. — 

Hydrochloratc of Mot][£inQ and gr. of Ipeca- 
cuanha in (Mich. Ihecy 1 to 6. 

J nm 3lorphiH<e Ifydroohleras is fmtde: 
y. Morpliinie Acetaa* — Aeetato of Morphine. 
C,7Hi«K03,HC2na02,3H30. 

Source . — Made by precipitating Morphine from a watery 
solution of the Hyclrochlorate by means of ammonia ; 
dissolving in Acetic Acid and Water; and 
evaporating. 

ChuracterH , — A white pewdor. SoMUity. — 1 in ‘2 J of 
water ; readily in spirit. Dose^ J to J gr. 

PreparatioHs. 

a. Injeotto Moxphina Hypodermiea. — Hypodermic 
Injection of Morphine. Made by freshly pre- 
paring tho Acetate as above, but without evapo- 
rating. 1 gr. of Acetate in 10 min. 
hypodermically, 1 to 3 min. ; or more with care. 
p. Liquor UorphiiUB Acetatis. — Solution of Acetate 
of Morphine. 4^ gr, in 1 h.oz. of a mixture of 
Spirit, Water, and Diluted, Acetic Acid. 1 in 
100. Doaey 10 to 50 min. 

1 Tj. lUoi'pliiiice Sulpha*.— (C i 7 HjrN 03)2,H2804,51 I.j 0. 
Source . — Made like tho Hydrochlorate, Sulphunc Acid being 
used to dissolve the pure Morphine in stage (5). About 
1 of Sulphate is obtained from 7J of Opium. 
C7ifl!m*f«r#.~-Colourle8S silky needles. SoluhiUiy.^l in 24 of 
water ; sparingly in ^irit. Dose, J to ^ gr. , 

16. Acidum Ifl6€onieuin. — Mecmiic Acid. H3CVHO7. 
Sot€ree . — ^Made by adding Chloride of Calcium to a ccmcentratod 
infusion of Opii^ nearly neutralised with Ammonia ; 
waaMng the pxecimtated meconate of calcium ; p]^ing it 
in hot water ; and adding Hydrochloric Acid, clear 

liqm'd on cooling deposits Meconic Add. 

Charcteders . — ^Nearly colourless micaceous crystals. Sparingly 
soluble inVater i raaOily ^uble in alcohol, yielding a 
solution having a strong add taste and reaction, and 
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coloiu'eil red by neutral solution of perchloride of iron, 
the colour bcinf' diacharg^ed by strong, but not by 
diluted, hydrochloric acid. 

Prepai atiofK 

Liquor Hor|>hiu» BimeconatiB.*~'Madc by precipitating 
Morphine by ammonia from a solution Of the Hy- 
drocUoratc in water ; draining ; and dissolving it 
in Water, Spirit, and Mcconic Acid. 5 J gr. in 1 fl.oz. 
DogCf 6 to 40 min. 

17. Codelna.— Codeine. Ci 8 ll 2 iN 03 ,H 20 . 

Separated from the ammoniacal liquors from which 
Morphine has been obtained, by ovaporating, treating the 
residue with water, precipitating with cnustic potash, 
and purifying the precipitated alkaloid by recrystallisa- 
tion from other. 

Char^trtera. — Nearly oolourloas octabedm. SobtbHiiy : 1 in 80 
of water and of Liquor Ammonite ; very readily in diluted 
acids and in spirit. Aqueous solution is alkaline and 
bitter. Gives a yellow (not a red) colour when moistened 
with HNOg. Yields a colourless solution with H2SO4, 
which, when gently warmed with a trace of 
assumes a deep blue colour. JDose, J to 2 gr. 

ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION AND USES. 

BxUrmJhh — Opium is generally believed to bo anaesthetic 
and anodyne w-hen applied to the unbroken skin; and thoEmplas- 
triim, Linimentum, fonumtations made from the Tincture, and 
other preparations are used to I'olieve the pains of neuralgia, 
lumbago, abscess, etc. It is doubtful, however, whether 
]Moi'|)hmn can be absorbed by the unbroken skin; and the benefit 
derived from these applications may be referable to the spirit, 
resins, etc., which they also contain, or to the heat which they 
convey. Wounds, ulcers, and exposed mucous surfaces readily 
absorb Mo^hino or Opium, w’hich are used in jpainful ulcers, 
conjunctivitis, and similar diseases. Morphine is occasionally 
given by the endmnic method, especifilly in the epigastric 
region. Hf/podermie injeetion is a most valuable means of 
administration, when a rapid or local effect is specially desired, 
or Vhen the stomach is irritable or inaccessible. 

InternaUp ^ — Opium is quickly absorbed by the mucous 
membrane of the mouth, and exerts an action there which, 
^thougVin part also specific and in part remote, is chiefly an 
inunediate local one. A full medicinal dose renders the mouth 
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dry and tho tongue foul, from diminution of the secretions, 
with thickness of the voice and some tfiust. On entering the 
stomach Opium may cause sickness, from brief irritation of the 
nerves, but sensibility isquickly reduced; hunger andpain relieved 
or romoved ; appetite, gastric secretion, and digestive activity 
diminished; and the afferent impressions which give^rise to 
vomiting aiTosted, so tliat direct emetics will no longer act. 
Anorexia, nausea, and sickness may occur as wpiehe of the 
same or of larger doses. 

These effects of Opium on tho stomach have a double 
bearing in thorapoiitics. First, they indicate that it has a 
constant tendency to derange digestion. Secondly, it is a 
powerful means of relieving gastric pain and vomiting, what- 
ever their cause, but especially in tho acute catarrh which 
remains as the effect of irritant food, alcohol, or poison, after 
these have been removed ; in ulcer, ** chronic/’ or malignant ; 
and in reflex sickness, due to disease, irritation, or operation 
in some other part of the abdomen. In chronic dy^eptic pain 
it is manifestly contra-indicatod. 

The action of Opium on tho intestine is distinctly sedative, 
although very brief primary stimulation may sometimes be 
recognised. Both the sensilile and insensible impressions from 
the mucous membrane are diminislied or aiTested by medicinal 
doses ; pain is prevented or relieved ; and the secretions become 
less abundant. At the samd time ]^ristalsis is rendered more 
feeble or is completely arrested by stimulation of the splantihnics, 
the inhibitory nerves of the intestinal walls. The total result 
on the bowel is anodyne and astringent. Opium is there- 
fore a most valuable remedy for unnattxral frequency of the 
bowols, as in mmplo diarrheea, dysentery, the first stage of 
cholera, the ulceration of typhoid fever and tubercCilosis, and 
iiritaut poi^niiig. In all such cases, however, it mu^ he 
employed with the cautions to be afterwai’ds insisted on ; and 
in most instances ijb is best prescribed as an addition to other 
astringents, such as Chalk, Lead, and Tannic Add in its many 
forms; tho amount of Opium being a minimum, but still 
sufficient to assist the less powerful drugs^ It has the further 
advantage of relieving abdomipal pmu* Even infants (see 
Cautiom, ^2^) may thua he treated for diarrh<]pa with the 
greatest Voty large doses of Opium paralyse the 

splandihka tn animals,, increasing peristalsis ; and diarrhoea 
may bo observed th mah under sirniw conditions. 

Ophim is of stiu greater! service in paralysing the bowda 
ip hernia, bMrdction, peritonitis, and visceral per- 

fdraUons, ruptures,, and wounds, drug must be freely and 
continuously given, until gature or art ctmafford relief. 
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Given by the reotum, as the Enema or Suppository, Opium 
relieves local pain, diarrhoea, dj'sentery, and spasm of the 
rectum or neighbouring parts ; sets the pelvic organs at rest 
after operations ; and prevents irritability of the rectum by 
nutrient enemata. The dose of Opium by the rectum should 
be half as much more as bjr the mouth. 

A trace of Morphine is excreted unabsorbed in the faeces. 

2 , ACTION ON THE BLOOD. 

Morphine enters the circulation less quickly tlxan some 
other alkaloids, although the first traces of the drug are rapidly 
discovered in the blood. Thus its full action is comparatively 
slowly developed, and solid Opium continues to exert local 
effects even in the colon, i>ortion by portion of the Moiphino 
being absorbed into the vessels. The red corpuscles are said 
to he reduced in size indirectly, possibly through slowing of 
the circulation and want of oxygen. 

3 . SrECIFIC ACTION. 

After administxation Morphine may be found in the orgjiiis, 
all of which, probably without exception, are i>by Biologically 
affected by it; but its principal action is exerted upon the 
nervous system. 

The convolutiona aie first briefly excited, and afterwards 
depressed, probably by direct action of the IMorphinc upon the 
nerve cells, not on the cerebral vessels. The stage of Opium 
excitement is said to transcend even the first stage of alc oholic 
intoxication in the exaltation of feelings, the sense of happiness 
and comfort, the brilliancy of imagination, and the increase of 
intellectunl power and mental vigour generally, all accompanied 
by biTghtneas of expression and manner. But the enect of 
Opium, oven in tliis stage, is ra»ely one of pure exaltation, and 
in most persons is perhaps never so. Tliero is generally some 
perversion of the faculties, and the imagination becomes extra- 
vagant, wandering into the land of dreams, of the grotesque, 
and the impossible. Depression now supervenes : the various 
perceptive and sensorv centres in the convolutions are more or 
less depressed, according to the dose; impressions made upon 
the afferent nerves, inmuding pain, do ^lot readily affect the 
receptive centres; the subject b^^omes drowsy, and finally 
sleepsj; and if he momentarily respond to a sharp inquiry or 
other forms of stimulation, ke qwidily relapses into heavy 
sopor. U the dose has heim oxeesrive, the stage of excitement 
is entirely absent, the oereba'um is speedily and profoundly de- 
pressed, and no response foMows severe forihs of stimulation, 
such as fiagellatioii : the patient ii||omatose. These effects of 
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Opium on tho brain as a stimulant, anodyne, hinmotie, and 
narcotic, are more marked in man and in highly intellectual 
races, than in auimals and lower races, respectively. In cold- 
blooded animals they are quite subordinate to the effects of 
stimulation of the cord. 

Tho ganglia at the haae of the brain are affected by Opium, 
whence contraction of the pupil and disturbed accommodation. 

The m<Aor centres in the brain and tgtinal cord are at 
first briefly stimulated by Opium, reflex excitability being 
increased, as shown by restlessness in man and convul- 
sions in animals. At the si^e of cerebral depression, languor 
and muscular weakness, of central origin, set in, and the subject 
lies down; but there is not then complete loss of muscular 
power and irritability, and even in dani^rous poisoning the 
patient can be marched about, if supported on either side. 

Following close upon the convolutions and cord, the ^eat 
vital centres in the are markedly affected by Opium. 

Vomiting is not uncommon as one of the first effects. The 
respiratory centre, at first unaft'ected, is then depressed, the 
respiratory movements becoming quiet, superficial, and irregu- 
lar ; death by Opium ^isoning being due to pi^ysis of the 
respiratory oentro ana arrest of breathing, that is, to asi)hyxia. 

cardiac centre is more resistant to Morphine : it is first 
excited so as to increase inhibition (after evanescent accelera- 
tion) ; but it is soon depressed, and the pulse rises in frequency. 
The vascular centre is depressed, but never to a dangerous 
extent; and even in complete narcosis, when respiration is 
failing, the blood pressure (pulse) responds to afferent stimuli. 
The full action of Opium on the respiration, heart, and vessels 
will be immediately described. 

We shall presently find that the therapeutical value of 
the action of Opium on the central nervous system lies in the 
fact that it depresses the porc^tive and sensory centres so 
much earlier and more protounaly than the vital centres in 
the medulla. Its effects on the pUpil, heart, vessels, respira- 
tion, and cord, are of less positive value in treatment, and in 
some lei^pectB altogether unfortunate. 

The functions of the sensory mrve terminations are lowered 
or arrested by Opium, common sensibility being especially re- 
duced, to that, pain cannot be originated ; but this peripheral 
aniest^tto or anodyne effect of Morphine given by toe mouth 
is deddedfjr eeconda^, both in time and in degree, to its allied 
action the sentieiit centres, and to its local effect when 
administered by hypodenhio injeetion^ ahnady described. 

' The condttcilvfty of the tensory fterve trunks is diminished 
by looal injection of Mo;q^ne, tm well as by its Internal 
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administration ; this offoring a second interruption to tho 
iflow of painful impressions inwards. 

The Motor fterves are first briefly excited, and then piira- 
lysod from the centres outwards. Mmeulur irritability is never 
completely lost. 

Tlio action of Opium upon the centres of several of the 
vkcera has been partly described under tho previous heads. In 
addition, it defireBaes the affezeiit(including the sensory) nerves 
of all ozgaiu, and acts upon many of tho viscera directly. 
Ihe heart is temporarily accelerated by Opiiun, in imri 
through the cardiac centre, in part through its intrinsic 
ganglia. Tliereaftcr, or with fuller doses, it is slowejd by 
stimulation of the vagus in the medulla and heart. Finally, 
the cardiac vagus is depressed or paralysed ; but by this 
time the intrinsic ganglia are so depressed that acceleration is 
impossible, and the action remains infrequent whilst very 
feeble. Very rarely death occurs >>y sudden cardiac failure. 

The remh^ dilated through the centr(‘, as described, are 
not dirertt^ influenced by Opium, eithei\ in their inuseular 
coats or in their peripheral nerves. 

Whilst the respiratory movements of the chest arc im- 
paired through the centre, so that they become feeble and tend 
to cease, the afferent nor^’-es of breathing, that is, tho branches 
of the vagus arising in the lungs and passages, arc^ also depressed. 
Tims reflexion is dullcni or arrested at its very origin, and 
dyspnocal excitement (hyporpnoea), cough, spasm, and oilier re- 
flex respirator>’‘ acts are rendered more mfficult or are altogether 
prtjvontod. At the same time tho bronchial secretions are 
diminished or inspissated by the action of tho drug upon tho 
glands, and tho activity of the pulmonary circulation is lowoiH'd 
■with the general blood pressui'e and by the weakening of the 
respiratory movements. The total effect of Opium upon the 
vespiratoi^ fuxiotions is thus powerfulljr depressant. 

Tho piliarj” and glycogenic functions of the liver are 
affected by Morphine, which may cause pale stools or oven jaun- 
dice, and remarkably diminishes the amount of sugar in diabetes. 
Hepatic and general metabolism is redneed Ui activity, riie 
amount of urea and probably of carbonio acid excreted being 
distinctly diminished. The rises for a time, and 

then falls, apparently varying with tho blood pressure. 

4 . SPECIFIC rsES, 

The hypnotic and anodyne effects of Opium constitute it 
ky far the most valuable drug of its kind, and the most im- 
portant article of the whole maUria • It is constantly 

employed to induce sleep, relieve pg|[n, and calm excitement ; 



2i8 Materia Medic a and Therapeutics. 


,this combination of properties making Opium greatly superior 
to Chloral and other simple hypnotics, pn the one hand, and to 
Aconite, Belladonna, Quinine, an^l other direct or indirect ano- 
dynes, on the other Spewing broadly, it is used in 

slooplessness due to pain ; in the insomnia of exhaustion, over- 
ivork, fever, or insanity ; and in the Tostlessness and anxiety 
of viscei-al di^^i^ase, the quantity, combinations, and time of 
administration being carefully arrunged. In delirium Chloral 
is often pr«jferred, especially in delirium ti'emens ; but Opium 
is more suitable in the delirium of mania, and in tho later 
stages of fevers, when the temperature is falling and the respi- 
ration and circulation are not oppressed. It has been recom- 
mended, however, in heat pyrexia, combined with Quinine^ 

There aro but few kinds of pain tliat cannot be relieved by 
Opium ; whether it bo wise to administer it in every instance is 
another question. The unbearaMo pains attending the passage 
of renal and biliary calculi ; the pains of neuralgia, acute rheu- 
matism, and cancer ; of fractures, dislocations, and other in- 
juries, are a few examples of conditions in which Opium is 
essential. In all cases where pain is urgent, and its seat acces- 
sible, the hypodermic method should be chosen. In gout it is 
to be used only when tho pain is excessive, as it tends to 
aggravate the cause. In hysterical pain it is less valuable* 
Other local visceral pains will bo noticed presently. The 
pain and shock of operations are treated with a full dose of 
Opium. 

No us© is made of the action of Opium on tho iris and 
ciliary nerves. 

As an antispasmodic, Opium is less employed for various 
reasons, in epilepsy and other convulsive diseases ; but it 
relieves home oases of spasmodic asthma, whooping-cough, and 
spasmodic stricture of the urethra. 

The violent spasms and pains of certain diseases of the 
eorfi may yield to no other form of treatment than Mori^hmo 
hypotlormically. 

From its action on the medulla, Opium has been recom- 
mended as an antidote to Belladonna, which is so far its physio- 
logical antagonist, as we sludl see (page 221); but it must 
be used with caution, and only in the stage of excitement. 

The practical points connected with tho vital centres will 
now be noticed under the heart, vessels, and respiration : 

In diseases of the Opium is of groat \'aluo to relieve 
^in, anxiety, and distress, whilst, as we have seen, it is a 
dangerens Towards the end of most eases 

ol liardiac diseattef the greatest discrimination is called for as to 
wheth.er.;0|dum may or may not be given. The sals n4e » to 
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trust to other anodynes entirely, such as Belladonna, direct and 
indirect stimulants, and measures for relieving the circulation; 
but it is equally true that in some cases of heart disease un- 
speakable relief and permanent benefit may be obtained by the 
hypodermic injection of Morphine. This subject miist bo 
studied in l>oolra on the practice of medicine. 

From its soothing effect upon the vmeh and circulation 
generally, Opium is ahcsmostatic of the first oi-der, butrequirc^s 
to he us^ with judgment. In hmmoptysis it is given in 
moderato doses, to relieve cough, to depxess the circulation 
slightly by slowing and weakening the heart and diluting the 
vessels, and to relieve the mind of the finxiety whidi aggia- 
vates the bleeding. In intestinal hEemorrhage it is of great 
value, arresting, as it also does, the movements of the bowel. It 
is best given with Lead or preparations containing Tannic Acid. 

The soothing influence of Opium on the bronchi, lungs, 
the afferent nerves and tho centre of respiration, accounts for 
its extensive employment in cough, pain, dyspna^a, and other 
distressing symptoms in the ch^t. Its power here is unques- 
tionable ; but for this very reason the <langer attending it is 
great. Cough and dyspnoea are frequently henofleial acts, and 
are not to be arrested in a routine fashion by sedatives, but, if 
XioBsible, by tho removal of their cause. When cough is due to 
some irremovable condition, such os a growth in the lungs or 
bronchi, to x)re8&ure, to remote (reflex) irritation, or to excessive 
irritability of the nerves and centre, Opium is indicated, and 
may he given with benefit. On the other hand, in cough and 
resjamtory distress with abundant secretion, as in the bronchitis 
of the old and infirm or of the very young and feeble, Opium 
leads to retention and inspissation of the products, aggravation 
of the cause, and asphyxia, and is on no account to be given. 
Between these extremes lies every variety of case in which 
Opium may suggest itself, in phthisis and ro<?urront 
bronchial catarrh. The rules of practice here should be not to 
prescribe Opium unless other moans have failed, such as the 
many expectorants, and attention to food, w^armth, etc. ; and 
that, when given, Opium must he ordered in small doses com- 
bined with expectorants, such as Ammonia and Ipecacuanha, 
which will prevent dangerous depression of the local nerves 
and centres. In acute inflammation of the pleura, or pleuro- 
pneumonia, it may he necessar)' to Alieve severe in the 
chest, harassing cough, sleeplessness, and mental distress by 
'^Morphine hypodermically. For asthma, Opium must be 
ordered with tbe greatest hentation, as the Opium habit is 
readily acquired in this disease. Its etnployixi6nt in hiemOptysis 
has been already noticed. 
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With rowpect to the liver and metaholimn, Opium is hy far 
the most powerful drug known for ^educing or removing sugiu* 
from the urine in diabetes, and therewith ameliorating the 
condition of the patient in most respects. Very largo doses of 
solid Opium, Morphine, or V)ctter still, Codeine, may bo 
tolerated in this disease, their effect on the nervous system being 
remarkably absent whilst the diabetes is yielding. Acute 
inflammatory and febrile diKoases are now less frequently 
treated with Opium than formerly, when a combination with 
Calomel was in general use, the Opium preventing the purga- 
tive action of the mercurial, and the latter preventing conrti- 
jmtion, whilst both drugs were Mieved to act i^ciflcally on 
tlie morbid process, reducing the local and general circulation, 
alleviating pain and restlessness, and promoting healing. The 
combination is, moreover, very valuable in syphilis. In the 
specific fevers, such as typhoid, Opium given with judgment 
relieves delirium, as we liaveseen, checks diarrhoea, and is 
invaluable in hamorrhage, perfomtion, or peritonitis. With 
Ouiuino it is given in some cases of malaiia. Phagcdiena and 
some other kinds of ulceration may call for its free exhibition. 

Opium is employed in obstetrics to prevent abortion, in 
some varieties of difiicult labour, and to rehcve after-pains. 

6. REMOTE LOCAL ACTION AND USES. 

The excretion of Morphine commences quickly, but may not 
be completed for forty -eight hours. Tt passes out of the body 
by most of the secretions, "especially the urine, where it is found 
mainly imchongod. The quaatitv of urine may be diminished ; 
its evacuations sometimes disturbed or difficult, fi*om the local 
action of Morphine on the nervo-muscular mechanism of the 
bladder; su^r is occasionally present. These facts, and 
the probability of the retention and accumulation of Mor- 
phino in the system if the action of the kidneys bo deficient, 
indicate the necessit}" to give it only with the greatest caution, 
in Tednoed doses, or not at all, in renal disorder or disease. 

Morphine in passing through the skin may cause itching, 
heat, and sometimes eruptions. The vessels are also dilated, as 
we have seen« and the sweat glands decidedly stimulated ; both 
being effects of its central, not of its local cutaneous action. 
Thus ^ Opium, especially in the form of Dover’s Powder, is a 
valuable diaphotetio, and is given with great success as a re- 
frigeraniapyretio in the onset of cahirrh, influenza, and mild 
feb^e or rheumatic attacks caused hy cold. Under certain 
cireumstaneea, Dover^ Powder checks the sweating of phthisis, 
probeSbly by remfivtng its cause. Being excreted in the milk, 
Morphine must he prescribed with caution to nursing females. 
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6. ACTION AND USES OP THE PRINCIPAL CONSTITUENTS OP 
OPIUM. 

]. Morphine.— The action of opium depends chiefly on 
morphine, and the description just given applies so nearly to 
the pure alkaloid, that only a' few points of diftcrenco require 
to be noticed. Those depend upon two principal eircuinstances: 
(1) Opium, being much less soluble than the phaimacopadal 
prepamtions of Morphine, is more slowly absorbed, and thus 
acts less quickly than Morphine, whilst its eflects are more 
lasting, and its immediate local action on the intestines is 
decidedly more marked. (2) Several of the constituents of 
Oxjium posstiss more or less convulsant action (Thebaine, 
( Woine, Narcotine), ^Morphine none (in man) ; the latter has 
therefore a more sedative influence than the entire drug. The 
eflect of Morphine on the skin is also less marked than that of 
(Mum. Unless there be some special reason to the contrary, 
Morphine is generally to bo preferred to* Opium in practicj:, as 
being of definite composition (whilst the crude drug is very 
variable), more rapid in action, and readily administered hypo- 
<levmically, whilst the dysiicptic and constipating effects of the 
drug are less marked. Opium is td be pr^errod in intestinal 
and abdominal diseases, such as diarrhoea, obstruction, peri- 
tonitis, and hernia, because it reaches the bowel directly ; in 
delirium tremens and mental disorder, because its fiction is 
more continued^ in diabetes, because it contains Codeine ; for 
combinations with Quinine or Calomel, and as a diaphoi'ctic, 
liocause it prevents purgation and lowers fever ; in astringent 
enomata, fx'om its action on the bowel ; and for local applica- 
tions, to the conjunctiva, because less irritant than the 
alkaloid. The relative strength of Opium to Moiphino is 
about 20 or 30 to 100, or ^ to 1. 

2. Codeijie. — ^This all^oid appears to excite the cord 
more than Morphine, and to depress the convolutions less, so 
that muscular tremors may foUow and exceed the sedative 
influence. Codeine, in }.gr. doses cautiously increased, markedly 
rednoee the amount sugar in diabetes, appearing to act as 
an alterative to the nervous system, and thus to cure (not 
simply relieve) the disease in some instances. 

3. Kareotine, which is so largo a^constituent of Opium, is 
probably often impure from an admixture of Morphine, By 
some authorities it is considered to be hypnotic, by others con- 
vulsant. It is not used. 

4. Km-eein probably acta like moildiine, and is not em- 
ployed medicinally. * 

0 . is a oonvulaaffit, almost like titrychninc. 
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6. Opianine, Cryptopine, Metamorphine, ^and possibly 
Papaverine, act like Morphine. Poi^phjToxin and Laudanin 
act like Codeine. 

7. The action of Heconie Add is doubtfuL 

7. APPLICATIONS OP THE VAKIOUS PREPARATIONS OE 0PIT7H. 

This subject will be best discussed from the point of view 
of the conditions calling for Opium. 

1. Severe pdn, such jis cohe or neuralgia, is to be treated 
with tho Hypodermic Injection of Morphine. Failiulg this, 
either of tho Solutions ,of Morphine must be given by tho 
mouth, or a fluid preparation of Opium, such as the Tincture, 
or tho Liquid Extract (about one-seventh more active than tho 
Tincture). Tho Hnemais a valuable anodyne in cases of ab* 
domimil pain. The Pilula Saponia Composita ^dso acts rapidly, 
being more readily soluble in the stomach than solid Opium. 

2. Superfidal pain may lie met by local applications^ such 
as the Plaster, Liniment, or fomentations made with Ijaudanum 
or other fluid preparation ; but, as wo saw, the val; aO of the 
drug itself in all these apxflications is very doubtful.' 

3. As a hppmtiCf the best fonps are the Tincture, the 
Liquid Extract, the ^lutldhs of Morphine, and tho Soap and 
Opium Pill; the particular preparation and the dose being 
regulated by the degree of sleeplessness and by the pain which 
may accompany it. Dover’s Powder is an excellent hypnotic 
in the restlessness at the commencement of fev«|ish att^ks. 

4. As A' sedative to the stomaehf various preparations may 
be tried, such as the Soluticms of Morphine in eflervoscing 
mixtui'os, Morphine endermically or hypodermically to the 
epigastrium; sometimes solid Opium or tho Extract in the 
form of a small pilU Dover*s Powder combined with Bismuth 
or Soda is of value in painful ulceration and. acute dyspepsia. 

5. .As a sedative md astringent U the bowels, Laudanumf 

either by the mouth or as the Enema, nuiy be given urgeid 
cases attended by much pain. When there is less urgency, we 
may prescribe one of the powdera; Compound Opium Powder^ 
Chalk and Opium, Kino and Opium, or Dover’s Powder^ 
Acetate of Morphine with Acetate of Lead and Acetic Acid, oi» 
the Load and Opium PiU may be demanded in severe ^iarrh^ 
especial if hm«a<n^^e threaten. Solid Opium, alone or 
c<mbittea is. the best. form of sedative when the 

bowel mus^'bo paralyse^ as in hernia, pentoniUef, and intes- ^ 
tinal abstraction. .i? : 

6. As ^vic organs, aiid 

^xrethra, we posses^^ vaHods Soppointones of C^ium and. 
Morihine, imd thelwma.^ n * 
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7. Cough may bo rolieved by several special preparations, 
namely : l^ctura Camphorio Composita, Tinctura Opii Am- 
moniata, the Trochisci, and l^lula Ipocacuanhm cum Scilla. « 

8. Diaphoresis may be accomplished with Dover’s Powder. 

The uses of the other preparations, are obvious. The Con- 
fection is a pleasant form of the Compound Powder* 

Influences modifying the action and uses of Opium. 
Dangers; Cautions . — Age greatly motdiiic^s the eflects of 
Opium, children being particularly Busoe|)tibl6 of its influence on 
the convolutions and medulla. An infant of one year should 
not be given more than half a minim of the Tincture for an 
oidinary dose, and suckling women should he ordered Opium 
with special precautions. Females are more easijy affected than 
moles. Certain individuals have peculiar idmyncraeies as 
regards 0|>ium, some resisting its action, others being excited 
by it, others again very readily narcotised ; whilst, more fre- 
quently some persons suffer from a species of shock after the 
hypodermic injection of Mo^hioe, becoming sick, faint, and 
even alarmingly collapsed. The effect of habit is extremely 
marked in Opium, the necessary dose steadily rising, until 
large quantities may be sfUPely takeiu Dmasey especially pain^ 
affords great resistant power to tlib action of Omum, which 
appears to expend itself on the morbid process, ^e quality 
of the Opium, the particular preparation, and th<} combinations 
used, also modify its action. On the contrary, Opium and 
Morphine act rpore powerfully in the subjects of kidney disease, 
as we have, already seen. Morphine and Opium are contra^ 
indidtted because dangerous, or they are to be used with special 
care, in diseases of the respiratory organs, the heart, and the 
kidneys ; in congosHve conditions and hyperaimia of the brain ; 
and in alcoholic intoxication. 

Opium and Belladosna : Combinations and Antagonism 
of Koifplilne and Atropine. — In several respects the action of 
Morphine is opposed to that of Atropine, the active princiide 
of Belladonna. The antagonism between the two substances is 
in p^ real, such as their respective effects on the convolutions, 
respiratOi'y centre, and intestines. In part it is apparent only. 
Thus, ’Ole contraction the pupil caused by Morphine occurs 
thTOtt|;h the basal ganj^ia ; the dilatation caused oy Atropine 
is referable to paralysis of the ciliary branches of the third 
nerve. Morphine is a diaphoretic thrmigh the centres; Atro- 
^e an anhi^tio tlirough the terminal nerves of the glands. 
Both l^epress the heart, and reduce the blood pressure, in 
poisodotts doses* Thus Morphine and Atropine are not true 
antagonists^ but the one may prevent or r^Iimre certain effects 
\>i the other, and may ther^ors be com ned with the other 
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for particular medicinal purposea, or given in the treat- 
ment of poisoning by the other upder particular circum- 
stances. 

Comhinatiom of Atropine and 3Iorphine are now used 
for hypodomic injection ( j or even ^ gr. of Sulphate 
of Atropine, to ciich grain of Acetate of Morphine) to prevent 
ccrtfiin unpleasant efiects of the latter. It is found that the 
iTTimediute sickness and depression, and the subsequent dys- 
pepsia and constipation, may thus bo avoided, and a more 
natural sleep induced. The combination is prefcriible when 
Morphine is given as a hypnotic or anodyne ; in conditions of 
cardiac depression and disease of the lungs; in obstruction 
of the bowels; and to relieve spasms.* The Atropine should 
be avoided in cerebral excitement, especially mania. 

Use an mutual autiAotw, — Sulphate of Atropine, in doses of 
gr., may be injected subcutaneously every quarter of an 
hour in Opium poisoning, the pulse and respiration being care- 
fully watched. Three or four doses may thus ho given ; but 
the ordinary means of resuscitation, especially artificial respiru* 
lion, must not be for a moment interrupted. 

In poisoning by Bell||donna, Morphine should be given 
subcutaneously, with the sahie precautions, in doses of ^ gr. 

Apomorpliinae Hydroehloras. — Hydrochlo- 
rate OF Apomorphink. The hy- 

drochlorate of an alkaloid obtained by heating Mor- 
phine or Codeine in sealed tubes with Hydrochloric 
Acid, Cj^HigNO;, = CiyHjyNOg -f- HoO, the alkaloid 
losing one molecule of \vater. 

Characters, — Snuill, greyish- white, shining needles, turning 
green on exposure to light and air, inodorous, very faintly 
acid. SohtbUUt/ : complet^y in water and in spirit. Solutions 
become decomposed and green when boiled; give with NaHCOf 
a precipitate which bec^mos green on standing, and then forms 
a ptuple solution with ether, violet with chloroform, and 
blutash-green with alcohol. With dilute solution of pcrchloride 
of iron it gives a deep red,wi^ nitric acid a blood-red. coloration. 

to gr. by the mouth ; A to ife gr. hypodermically. 

j^eparatitm, 

Xni 0 iBiti 0 Aipomorohhus ^. dissolved in 100 

min, of Ciamphor water. Should be prepared as re* 
quixed. subcutaneously, 2 to e min. 
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ACTI0I7 AND USES. 

Apomorphine is the most certain of all emetics, actings upon 
the vomiting centre, and not on the stomach, i.e, being an 
indirect emetic. In .from five to twenty minutes it causes 
moderate nausea, repeated vomiting, and the disturbances of 
the respiratory and circulatory organs produced by emetics. 

page 449.) If the dose have been sufiicient, the evacua- 
tioa of the stomach is certain and complete. Larger doses 
cause prostration and paralysis of the voluntary muscles, 
depression of the respirato^ centre, acceleration of the heart, 
and fall of temperature. Small doses gr.) arc expectorant. 
Apomoiphino may bo used for the many purposes of emetics in 
general. Its special advantages consist in its certainty ; the 
absence of local irritation of the stomach ; the readiness with 
which it can be given hypodennically, that is to patients 
unable to swallow, as a small non-irritant injection ; and the 
absence of after-effects. Its expectorant action has boon as 
yet but little employed. 

Rtaceados P€tala« — BBt>-FopPY Petals. The 
fresh petals of Papaver Bhoeas. Indigenous. 

rScarlet ; with heavy poppy odour ; bitter. 

Composition,— B/od Poppies contain 40 per cent, of red 
colouring matter, readily soluble in water, consisting of papa^ 
verk BXki rhcsadic acids; an e^kaXoidirkmadine, OsiHnNOg, with- 
out narcotic properties ; but no Morphine. 

Jhr^aration, 

Bympus Bhesados.— 1 in SJ. Dose^ 1 fl.dr. 


ACTION AND USES. 

Syrup of Bed Poppies is used as a colouring agent only. 
CRUCIPERjE. 

Slnapls AlhwB Sesnina* — White Mustard 
Seeds. Tlie dried ripe seeds of BAssica alba. Proxa 
pleats cultivated in Britain. 

CAoraafm.-^Aboui of an indi in diameter^ roundidi, 
pale yeUow, very finely pitted, hard ; intersaUy oily. 

Inodorous ; ta^ pungent. 

P— ^ 
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Sluapls IViirras Semina— Black Mustabd 
Seeds, The dried ripe seeds Brassica nigra. 
From plants cultirated in Britaih. 

Charactera , — Scarcely half the size of White Mustard Seeds, 
roundish, dark reddish- or greyish-broi^, finely pitted, hiurd ; 
mtemally yellow. Inodorous when dry, even when powdered, 
hut when rubbed with water 6xhal|ng a strong pungent odour 
and irritating the eyes ; taste very pungent. 

Substances resembling Slack Mustard: Oolcdiicum Seeds, 
which are larger, l^hter, and not quite round. 

Composition . — ^The seeds of Sinapis nigra contain ; (1) aboqt 
35 per cent, of a bland fixed oil. When this has been ex- 
pressed, and the powdered mustard mixed with water at 120*^ 
and distilled, there is obtained (2) the official volatile eif, Oleum 
Sinapis^ C3H5CNS, sulphocyanate of allvr; sp. gr. 1‘015. 
This is a colourless or pade yellow body, of intensely jpenetra* 
ting odour, burning taste, and blistering action> on the skin. 
As the seeds and powder of the mustard are devoid of these 
irritant properties, the oil cannot exist ready formed in them, 
but is developed by a decomjpoj^on of their constituents. On 
the addition of water to tlShBiaok Mustard, its most important 
principle, potassium myronatc or sinigrift (a 

compound of potassium with ^ apid ghicoaide, mgronic aeid)^ 
is broken up by another cons^tuent, myrosin, a ferment, into 
volatile oil of mustard, potassiuffi sulphate, and sugar, thus : 
KCioHjsNSj^Oio = C^H^OTfS H- KHSO. + Sinapis 

alba alw contains (1) the fix^ oil. It ^^dk>es not, however, 
yield the volatile oil, but ^2) a substance wim allied properties, 
called sulphocyanate of acrtnyl, CVH^'CNSO, by a similar decom- 
position of its constituents, sinatbin^ (in place of 

potassium myronate) and myrosin; thus: 

C7H7CNSO + Ci«H 3,0N0 c,H 3S04 (disuljOiate of sinapin) + 
C4Hi204 (glucose). 

From Sinapis Higrm Semina is made: 

Olemn Sinnids. — Tbe oil distilled with water from Black 
Mustard Seeds after expression of the Axed oil. 
Chas'acters.^'Bsl^ ydlow; mtensdy pun^nt and irritant. 

in 50 of water; readily in sj^t and 
Boik ok 208^ Fahr. Sp. gr, 1*016 to 1*020, 

J^eparalion. 

gtorAnni Co|frosiTvic,---()il, 1*4; Ethereal Ex* 
tintot exf Men^i^ 1 ; C^m^or, 3 ; Oastor Oil, 7; juad 
Spirit, '44^ ' ' 



SlNAPJS. 237 

SinapUu — M ubtabd. Black Mustard Seeds and 
White Mustard Seeds powdered and mixed. 

— A greenish-yellow powder, of an acrid 
bitterish pUy pungent taste, scentless when dry, but exhaling 
when moist a pungent penetrating peculi^ odour, and very 
izzitating to nostrils and eyes. ' Impuritteu, — Starch and flour. 

Freparatiom^ 

1. Gataplasma Sinapls.— Mustard and Linseed Meal equal 

pi^s : mixed) tho former with tepid water, the latter 
with boiling water ; and stirred toother* 

2. Charts Sinapis.— (;)artricbe Paper, coated with a mixture of 

Mnstjardln Guttaperdbia Solution; and dried. 


ACTIOK AND USES. 

1. nilCBDlATB L0CA1» ACTION AND USES. 

When applied to a limited area of skin, 
Mustard acts quickly ( 1 ) as a rabefadent and nervous stimu- 
lant, causing redness, heat, and severe burning pain. (2) This 
effect is louowed bv loss of sensibility in the part to other 
impressions, dnd imief of previous pain. (3) The prolonged 
appHcation of the Charta or Cataplasm causes vesication, by 
ime pioduotkm of local inflammation. Neighbouring and 
deeper parts, and viscera in vt^ular communication or intimate 
nervous relation with th 0 blistered Sjreay may thus have their 
circulation relieved. The heart, hlbdd pressure, respiration, 
and nervous centres generally are stimulated by the first 
a^^icfltion of Mustard to the skin ; soothed during the 
of amesthesia, and relief of pam. ; and depressed in the third 
stag^ especially if the vesication be severe through neglect. 
AppHed to the whole or a large p^ of the sui&ce of the skin 
in me form of a hath, Mustard dilates the cutaneous vessels, 
and thus relieves tho Mpod pressure in the viscera. 

In ih^ lom df l^oultiee or Paper, Mustard is^ extensively 
used a xea^v available, convenient, and rapid means of 
n^evii^ local pun, stimulating the internal organs, and pro- 
ducing eoiint^lnits.tion 9 with evanescent and mild afier- 
aEMs. It is applied to rweve the pains of muscular riieu- 
matism (lumbi^, etc.) ; neuralfda in any part of the body ; 
the indenoitf pains in the chest m. ehrenio disease of the lun^ 

fonns p|,di|||sr^ rn 
, 4 ^ a;;cwb-Tai(n;^T luid reospimtory stnnuiant, 
a simq^ind may be bppliea to the*c 4 Tes ot soles in 
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syncope, ooma, or asphyxia, whether ftom disease or from 
poisoning. The counter-irritant eiSect of Mustard is chiefly 
used in inflammstion of the throa^ larynx, bronchi, lungs, 
pleura, and pericardium ; sometimes in abdominal diseases ; 
frequently, and with success, in morbid conditions of the 
stomach, and persistent vomiting from any cause. Diffused 
through a warm bath it is a popmar ** derivative ’* in cerebral 
congestions, in headache, and at the onset of colds and febrile 
diseases in o^<jbren. A MustMrd sitz bath may stimulate 
menstruation if taken at the period. 

Internally, — Mustard produces a familiar pungent impres- 
sion on the tongue and olmctory organs, a sense of warmth in 
the stomach, an increase of relish and appetite and of the 
circulation in the gastric wall. It is therefore the most familiar 
of condiments. In full doses it is emetic, with a rapid stimu- 
lant action and but little subsequent depression. From one to 
four teaspoonfuls may be given, stirred up with a tumblerful 
of warm water in cases where other emetics are not available 
or have failed, especially in poisoning by narcotics. 

2. ACTION IN THB BLOOD, 8PBCXFI0, AND REMOTE LOCAL 
ACTION. 

The odour of Oil of Mustard can be dented in the blood. 
Its specific action is obscure, and never taken advantage of 
medicinaUy. Fart of Oil of Mustard is excreted by the lungs. 

ArmoraciaB Radix. — Horseradish Root. The 
fresh root of Cochlearia Armoracia. Cultivated in 
Britain ; most active in the autumn and early spring, 
before the leaves have appeared. 

Charaetere , — A long cylindrical, fleshy root, | to 1 inch in 
diameter; pale yellowieh- or brownish- whi^ externally, 
whitish and fleshy within ; taste pungent ; odour pungent when 
bruised. > J^stemee reembling Aconite Boot, which 

is shc^, darker, and causes tingling when chewed. 

jQ(^j90si/«o^.--HorBeradiRh yields, along with other oon- 
etitoents, a OaHg.ON^S, closely allied to the volatile 

oil i&f bMt mtzsterd, ^d formed, like it, by decomposition of 
a<mo^e omnplex principle by means of a ferment. 

I^r^paraiioH, 

idbdiiui in B. by (hstillatioiL with 
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ACTION AND USES. 

Horseradish has been used in domestic medicine as a 
coimter-irzitant, but is most familiar as a pleasant condiment, 
possessing much the same properties as Mustard. The Com- 
pound Spirit is a flavouring and carminative agent. 

rOLYGALACK®. 

SienegflB Radix. — Senega Root. The dried 
root of Polygala Senega. From North America. 

Gharacters , — ^Enlarged above into an- irregular knotty 
tuberosity, bearing the remains of numerous small stems; 
tapminjjf below into a twisted, branched, and keeled root, to 
•jt of an inch thick. Bark yellowish- or brownish -grey, trans- 
versely Clacked. Fi-acture short, brittle. Odour of hark 
peculiar, rancid ; taste at first sweetish, afterwards very acrid, 
sourish, causing a flow of saliva. Central column woody, 
tasteless, and inodorous. Sxibstanm rmmbling Semga : Veratrum 
virido, Arnica, Valerian, Serpent^. All these have no keel 

Cofnposition , — The active principle of Senega is saponin, a 
colourless amorphous glucoside, C^j^Ou, yielding a frothy 
solution with water, and decomposed by HCl into a sugar and 
sapogsfiin Saponin is closely allied to digitonin, 

one of the active pnnciples of Digitalis. 

Freparathfts. 

1. Infusum SenagsB. — 1 in 20 of boiling Water. Dose, 1 to 

2 fl.OSE* 

2. Tli&otura SenegSB.— 1 in 8 of i^o^Spirit. Dose, 4 to 2 fl.dr. 

ACTION AND USES. 

1. XmiSDIATB LOCAL ACTION AND USES. 

Applied to the mucous membrane of the nose 
or throat, in me fonn of powder (snufi^), Sene^ is a powerful 
irritant, ^causix^ reflex hypermmia, sneezing, cou^h, and 
mucous flow. These effects of the drug are not employed 
therapeutically, hut are a key to its remote local action. Solu- 
tions of Sap^in injected under the skin are violent local 
irritants ana general depressants; the heart, vessels, central 
and TOripheral nervous system, and muscles being all affected. 

The action of Senega on the stomach and 
intestines is moderately irritapt, large doses <|m8ing epigastric 
heat, siokhess, and diarrhoea ; and medicinal doses deimaigliig 
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digestion. The absence of severe general s^ptoms indicates 
the di&ulty of its absorption by the stomach. 

f 

2. ACTION IN THE BLOOD, SPBCIEIO ACTION, AND BEMOTE LOCAL 
ACTION AND USES. 

Saponin passes through the blood to the tissues, diminishes 
the frequency of the heart, and probably affects the circulation 
much like Digitalis, but in a manner which is more uncertain. 

It appears to be excreted in part by the bronchial mucosa, 
which it stimulates remotely as it does when locally applied. 
The circulatory, muscular, and nutritive activity of the tubes 
is increased; the mucous secretion rendered more abundant 
and watery ; and the afferent nerves stimulated, so that reflex 
cough is the result. The total action is said to be e:q>ect0raiit, 
the bronchial contents being expelled in greater volume and 
with greater force, i.e, more readily and easily. Senega is in 
common use as a stimulant expectorant^ being given in the 
second stage of acute bronchitis, in chrcmio broni^itis, and in 
dilated bronchi, to liquefy and evacuate the contents of the 
tubes or cavities, and stimulate the **weak’^ surface of the 
mucous membrane. It is contra-indicated In the first stage of 
acute bronchitis, In phthisis, and when digestion is feeble or 
deranged. Saponin is ^probabl;^ excreted in part by the skin 
and kidneys, Iwth of which it s&nulates, increasing the volume 
of the urine and its most important solid constituents. 

firameriflB Radix. — Bhatany Boot. The 
dried root of (1) Peruvian Bbatany, Krameria tri- 
aiidra; and of (2) Sayanilla Bbatany, Kraiueria Ixina. 

Charac^t^ — 1. Fermian Ehatany is in branched or un- 
branched pieces. It consists of (a) a readily separable bark, ^ to 
•fy of an inch thick, rough mfy except in the smaller 
pieces, dark reddish-brown externally, bright brownish-red 
within; and {h) a hard brownish- or redmidi-yellow woody 
axis. 2; Samnilla Bhatany is lees irregular and knotty, not 
so long 9 r thick, dark purplish or violet, with nhoqth, 
adherent bark, marked by transverse cracks. The l^k of both 
kinds ha^,a stroimlyastrmgent taste, and tinges the saliva zed; 
(ribim Wood neariy tasteless and inodorous. 

Boot contains from 20 to 45 per 
obbi cd arid, a red amorphous sub- 

eoltxtioifs of vMm Srat coldur perchloride of 
t&!zi ptebfylfitte it, but are not prbcipitited by 
Bme-waUjr, 'Sidta of 
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Prej)ai'ation9, 

1. Extraetiun Sramerln.— Aqueous. JOose, 5 to 20 gr. 

2. Infiuuiii Srainerisb.--1 in 20. Dmf 1 to 2 fi.oz. 

3. Pulvis Catechu Compoaitua. — 1 in 6. See page 300. 

4. Tinotura KrameriSB.— 1 in 8 of Prddf Spirit. Dose, 1 to 

2 fl,dr. 


ACTION AND USES. 

The preparations of Khatany possess the propertieB of 
Tannie and may be employed for the same purposes (see 
Aeidum Tmnieumj page 371), except that they are obviously of 
no use in poisoning by antimony. 

SAPINDAOEJE. 

Onarana« — (Mot official) The seeds of Paul- 
linia sorbilis, reduced to powder after roasting, and 
made into a stiff paste with water. Brazilian Cocoa. 

Charactere , — CylindriGal rolls of dried paste. 

CMnposiiion . — Guarana contains no less than five per cent, 
of caffiine, OgHjoN^O^tHgO, the alkaloid of the coffee and tea 
plants; united, as in these, with tannic acid, starch, and gum, 
{See page 301 } Dose, 15 to 60 gr. in powder, or as infusion. 


ACTION AND USES. 

The action of Guarana closely resembleB that of strong 
tea or coffee. It is chiefly used in megrim. See Caffiina. 

EKYTHROXYLACK®. 

Coeau — ^CocA. Cuca. The dried leaves of Ery- 
throicylon Coca From Sodth America 

Shortly stalked, oval or lanceolate, 1 to 2 
inches or more in length, entire, usually blunt and 6ma]^;inate, 
smooth ; midrib nrominent, with numerous faint anastomosinii: 
latend veins, and a curved line on each side of the midrib, 
fom base to apex; green above, paler beifeath. Odour faintly 
tea-like ; taste bitter end aromatic. 

jCbs^e«itie».---OocaX^veB oontm about 0*2 per cent, of an 
aUcalo^^ ^aine; a second alkaloid, hffgrm, 

ah aaihmtio substance; eoethdamin, and Cdcaine, 

OirHgiN 04 , occurs in ehining nlonooHnio prisms, freely soluble 
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in chloroform, less soluble in water and in alcohol. It yields 

ecgonine, benzoic acid, and methyhalcohol, when heatod with 

strong HCl. Dose of the leaves^ 4 to 2 ^r,, infused in hot water. 

Preparation* 

Bztractum Coc» Iiiquidiun.— 1 in 1 with Proof Spirit. JDose, 
4 to 2 fl.dr. 

Prom Coca to made : 

Oocaina Hydxnohloras.—Hydroehlorato of Cocaine. C, 7 H 2 i 
KO4.HPI. 

-Obtained bjr agitating with Etlier an aqueous solu*^ 
tion of an acidulated' alcoholic extract, made alkaline 
with Carbonate of Sodium ; separating and evaporating 
the ethereal liquid ; purifying the product by repeating 
the treatment with acidulated water, Car>>onate of 
Sodium, and Ether; decolorising; neutralising with 
Hydrochloric Acid ; and recrystalHsing. 

Characters . — Colourless needles or a crystalline powder, readily 
soluble in water, alcohol, and ether. Its solution in 
water has a bitter taste; produces bn the tongue 
tingling, followed by numbness. It gives a yellow 
precip&te with chloride of gold; and a white preci* 
pitate with carbonate of ammonium, soluble in excess 
of the reagent. Dose, 4 to 1 gr. 

Preparatu^n. 

Lamella CocAUf^^.-— Discs of Cocaine. Discs of Gelatine, 
with some Glycerine, each weighing about ^ gr., and 
containing gr. of Hydrochlorate of Cocaine. 


ACTION AKD Uses. 

1. nCMEPlATE LOCAL ACTIOX AND USES. 

A solution of Hydrochlorate of Cocaine has a powerful 
local action when admixiistered hypodermically, or applied to 
an exposed mucous eurface such as the tongue or c<mjunctiva, 
rapidly paralysing the sensory nerves, and contracting the 
vessels. It thus prodnoes local ansssthesia and anismia, 
which kgt f<U' fifteen minutes or more, according to the strength 
of solutioh^nsed, $nd may be followed by temporary dilatation 
of the Vjsssels. In aqueous solutions of 2 to 20 per cent., the 
Hyd^ochlomte is used^as a local anaesthetic, to prevent or remove 
the pain at;(i^hx|r teiho' opeintions on the surface of the ^dy, 
an4 of special pt the,^^|ery, of the eye, nose, ear, iluoat; 

rectiutti andhr^ak.: A 4 por cent so&thm is 
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oommonly used, being applied once or twice before operation 
at intervals of a few minutes. Examinations of the c^e and 
throat are also greatly facilitated by the previous application 
of Cocaine. In painful or nervous affections of the same parts, 
such as neuralgia, bums, itching, whooping cough, tubercular 
laryngitis, and hay fever, it is also of use, strong applications 
being avoided as likely to increase the subsequent congestion of 
the |)aTts. Its local application to the conjunctiva is fol- 



2 . SPECIFIC ACTION AND USES. 

Coca is Btimulant, tonic, and restorative when mven 
internally, enabling persons who chow the leaf to undergo 
l^reat muscular ezeHion with little or no fatigue. In animals 
it causes great muscular restlessness or excitement, and finally 
convulsions of cerebral origin ; the whole brain, medulla, and 
cord being powerfully stimulated from above downwards. 
Very large doses paralyse the posterior columns of the cord 
and the peripheral sensor^f nerves, but do not affect the motor 
tract. The muscles remaimunaffccted. The pupils are dilated 
by internal, as by local administration. Bespiration rises in 
frequency, is disturbed in rhythm, and finally ceasos. The 
heart is ^eatly accelerated by paralysis of vagus; the 
blood pressure first rises and then falls. The amount of urea 
is said to be diminished, as if from diminished metabolism ; 
but Coca does not prolong the life of starved animals. The 
temperature may be raised. 

This drug has been used to prevent muscular exhaustion ; 
in some forms of nervous and muscular debility, and in wastu^ 
attended by increased formation of urea ; in convalescence ; in 
mental exhaustion; and in the alcoholic and opium habits. 

LINACEiE. 

lAvA Semina* — Linseed. The dried ripe seeds 
of linum usitatiBsimum, Flax. Gultivated in Britain. 

^mall, flat, oval, pointed, with acute edges ; 
brown, smooth, shining externally, yellowish<^white within; 
odourless; of a mucila§^nouB oily taste, * 

Compmtion.^ThQ seeds ox Flax contain a quantity of 
mueilaMf chiefly in the testa or coat, and from i to ^ of their 
weight the oil. This ooiisists cmefly of glyceryl 

united with hmkU acid, which has a powexful affini& fu* 
oxygeni and thds becomes xennoid on exposufe, constituting it 
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a “ <^ing oil.” The Linseed Meal, after expression of the oil, 
consists ^efiy of mucilage, proteids,^ salts, a little oil, but 
neither starch nor sugar. 

Preparations* 

1. Faxina Uni. — Linsoed MeaL Linseed reduced to powder. 

Fran Farina Xiiii is prepared: 

Oataplasma Lini . — Mix gradually Linseed Meal, 4, with 
boiling Water, 10 ; stirring constantly. 

* Zinseed Meal is also used in preparing : Oataplasmata Cor- 
bonis, Gonii, Sinapis, and Sodse Chlonnatce. 

2. InthBom Lini. — Linseed Tea.” Linsoed, 150 gr. ; liquo- 

rice, 60 gr. ; boiling Water, 10 fl.oz. Infused two hours. 
Dose^ ad libitum. 

3. Oleum Lini. — Made by expression without heat. Viscid, 

yellow, with faint odour and bland taste. Thickens by 
exposure to air. ___ 

ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION AND tTSESJ 

Fxtemallg* — Linseed Meal is used only as the Oataplasma, 
which is the poultice universally employed to convep heat and 
moisture to parts, and thus anect the nerves, drciuation, and 
nutrition generally. The Oil may be applied to bums, cither 
pure or mixed with an equal quantity of Lime-water, con- 
stituting Carron Oil, a substitute for Liuimontum Calds. It 
may also be used as a laxative in the form of enema. 

Inlemattg, — ^Infusum Lini, ” Linseed Tc^” is a fatniliar 
demuloeiit drink, containing a large quantity of mucilage, 
which coats the surface of the pharynx and maces, and thujs 
relieves troublesome throat cough, especially when it is com- 
bined with a little stimulant Lemo|i. 

2. ACTION IN TUB BLOOD, SPBGIVIC AND BBMOTB LOCAL ACTION. 

linseed Tea is supposed to have a specific or mmote 
local efiSect as a demuld^t on the bronchi and urinary passages, 
but this is'probably referable to the warm water only. It is, 
periisiMii, dlitrelic, as Oil of Linseed becomes oxydised 

m the sy^em (as it does on exposure to air), and is excre^ by 
the Iddm^ as a resisoid body which stimulates these organs. 

' mtAVAOBJ»: ■ 

Woot OoTi^ji^.' ' Th;j| 
Wte ol of barbadoose, alid of 
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other species of Qossypium, from which fatty matter 
ajxd all foreign impurities have been removed. 

Charaeters.^WhitQ soft filaments, each consisting of an 
elongated tubular cell, under the microscope appearu^ as a 
flattened twisted band with slightly thickened rounded edges ; 
inodorous; tasteless. Readily wetfced by water, without 
yielding either an alkaline or acid reaction. 

From Boooypxum is made : 

Fyrosjrlin. — Gun Cotton. Made by immersing Cotton Wool 
in a mixture of Sulphuric and Nitric Acids, washing, 
draining, and drying. Readily soluble in a mixture of 
Ether and Rectified Spirit ; leaves no residue when ex- 
ploded by heat. 

Fri^arations. 

1. CoUodium.— Made by dissolving Pyroxylin, 1 ; in Ether, 

36 ; and Rectified Spirit, 12. 

From Coilodium is prepared: 

CoLLonniM ELEXiLB.<«-Collodion, 48 ; Canada Balsam, 2 ; 
and Castor Oil, 1. 

2. Coilodium Vosicaiis.— Pyroxylin, I ; dissolved in Blistering 

Liquid, 20. 


ACTION ANB USES. 

The action and uses of Cotton Wool are sufficiently familiar. 

Fpr^limvs introduced for the purpose of making Collodion. 

Cothdimy when painted on the skm or other exposed part, 
instantly dries by evaporation of the ether, forming a fine film. 
This fihn serves as a protective to thin, infiamoa, broken, or 
incised surfaces ; preventing bed-sores, arresting hmmorrhage 
(as in leech bites), and closmg fissures or punctures made with 
aspixateurS or trocars in paracentesis. The Flexible CoUodion 
does not contract on drying, nor readily crack, and is a better 
form for most of the above purposes. 

The root-bark of the cotton plant is believed to be ecbolic. 

• 

AURANTIACEiE. 

Awnmtil C<Htex.^BmmOKA»cHB PsEi. The 
diied hater part of the dad or peno^rp of CStnie 
Tidgirhk JWn the aoot^ of Euiope! 
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Characters, — ^Thin pieces or strips, of a dark oran^ colour, 
nearly free from the white inner part of the rind ; odour 
fragr^t ; taste aromatic, bitter. / 

Composition, — Orange Peel contains 1 to 2^ per cent, of 
volatile oil, oleum cortiois at4raHtii, isomeric with oil of turpen- 
tine, ^ bitter crystalline principle, hesperidm. 

Preparations, 

1. Infusum Aurantii.^1 in 20. Jhtse^ 1 to 2 fl.oz. 

2. Znfusum Aurantii Compositum. — 4, with fresh Lemon 

Peel, 2 ; Cloves, 1 ; Water, 160. Dose^ 1 to 2 fl.oz. 

3. Tinotura Aurantii.—! in 10 of Proof Spirit. Dose, 1 to 

2fl.dr. 

From Tinetura Aurantii is prepared: 

Sthopus Aubantii. — 1 ; Syrup, 7. Dose, 1 fl.dr. 

Tinetura Aurantii is an ingredient of Mistura Fern Aro- 
matica and Tinetura Quininm ; Syrupus Aurantii of 
Gonfectio Sulphuris. 

4. Vinum Aurantii. — Mado in Britain by fermentation of a 

saccharine solution, to which frem Orange Peel has 
been added. Contains 10 to 12 per cent, of alcohol. 

Finum Aurantii is used in making Vinum Ferri Citratis 
and Vinum Quininss. 

Bitter Orange Peel is also an ingredient of Spiritus Ar- 
moracim Compositus, Tinetura Cinchonas Compo- 
sita, Infusum G^tianse Compositum, and Tinetura 
Gentianss Composita. 

Elixir Aurantii (U.S.P.). Oil of Orange, 1 ; Sugar, 100 ; 
Alcohol and Water (1 to 3), to 300. Dose, I fl.dr. 

Aurantii Frucras.— Bitter Orange. The ripe 
fruit of Citrus vulgaris. From the south of Europe. 

Globular, with compressed ends. Pericarp 
rougher and darker, and rind more aromatic, than in the Sweet 
Orange. Pulp very bitter and sour. 

PreparatioH, 

Tinfltitra Aurantii Beoentis.— 6 of fresh Rind in 20 of Spirit. 
Bose, 1 to 2 fl.dr, 

A««a Awnitt Fjorte. — Obakccb - fiowsb 
vW^ter dieted ihm the flowers of the 
Bitter Qouime CStnts. vulgtais, «ad of Swest 
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Or^ge tree, Citrus Aurantium. Prepared mostly in 
France. 

Characters.— ColoxiTle&8 or greenish ; fragrant; bitter. /«- 
purity. — Lead, derived from the vessels in which it is imported. 

Ctmpoeition . — Orange flowers yield a volatile oil, oleum 
ITeroli, and a trace of a Utter principle. JDose, | to 1 fl.oz. 

JP^eparation. 

Syrupui iLuraatii Floris.— 1 in 9. Dose, ^ to 1 fl.dr. 


ACTION AND USES. 

Orange is at once an aromatic and a bitter substance, and 
combines the action of these two classes of remedies, as 
described under Calumba and Caryophyllum respectively. It is 
extensively used as a highly agreeable flavouring agent in 
cooker)^ pharmacy, and &e manufacture of liqueurs ; and in 
these several ways may be turned to account therapeutically. 
It is but feebly bitter. 

lilmoiiis Cortex* — Lemon Feel. The outer 
part of the rind of the fresh fruit of Citrus Limonum. 
From southern Europe. 

Charaetcrs. — ^Thin pieces, pale yellow and rough on the 
outer surface from the presence of glands containing volatile 
oil ; having little of the white spongy part of the rind. Odour 
fragrant; taste warm, aromatic, and bitter. 

Composition. — Lemon Feel contains the official oolatiU oil, 
Oieum Limmis, and a bi^r principle, hesperHin. 

Preparations. 

1. Sympos Idmonis* — 2, with 20 of Lemon Juice, in 41. 

Dose, 1 fl.dr. 

2. Tinetora tibnonis. — 1 in 8 of Proof Spirit. Dose, } to 2 fl.dr. 

Frm Lemon Peel t« made : 

Oleum lil]iMmi8.-^The oil expressed from fresh Lemon Peek 
Pale yellow ; fragrant ; warm, and Utter. Sp. gr. 0*85. 
Dose, 1 to 4 min. ^ 

Lemon Peel is also contained in tnfusum Auywtii Composi^ 
turn and Infnsum €hsntianm Compositum ; Syrup of 
Lemon in Liquor Ml^esil Oitratis ; Oil of Lemon in 
lAiteentum Potassiuodidi cum Saijpne aim Spiritus 
Aj^onisB AromaUcns^ 
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ACTION AND USES. 

The action and nses of Lemon ]^el are the same as those 
of Orange, the only difference being in the flavour. 

Ijimonis Suceus. — L emon Juice. The freshly 
expf^ssed juice of the ripe fruit of Citrus Limonum. 

CAarac^m.— A slightly turbid yellowish liquor, with a grate- 
'ful odour and sharp acid taste. Half a ffnid ounoe (one tabie- 
Bpoonful) contains about 20 gr. of Citric Acid, and neutralises 
28A gr. of Bicarbonate of Potassium, 24 gr. of Bicarbonate of 
Sodium, or Id gr. nearly of Carbonate of Ammonium. 

— Lemon Juice contains add, HgC^^O;, 
both free and combined with poiasHutn and other hasM ; malie 
acid, and fihoiphorie acid, etc. Ihae, ^ to 4 ff.oz. 

JPreparatiom. 

1. Syrapus LlmoiiiB.-^See Limonia (kftUx, 

2. Aoidum Oitriemn.— Sea Adda, page 142. 


ACTION AND UflfiSL 
1. XMICBDUTB LOCAL . ACTXOV AND UBBS. 

Lemon Juice in the mouth and stomach.has the same aotiioii 
as Citric Acid, and is used chiefl.y to xeUeya thirst mil produce 
eflbxresdxig mixtures and drinks. 

2. ACTXON ON tbs blood, AND 8FM0IFIC ACTION AND USES. 

Lemon Juice enters the blood as alkaline oitrates, potassiuiu 
salts, and phosphoiio add. Here the citrates are in part 
oxydised into carbonic add and wat^. (See Addum CifrieumA 
The potassium and phosphoric add probably act upon the red 
oorpuecles, of which they are both important constituents. 

Lemon Juice is used with great success in fne prevention 
and txmtment of scurvy, a disease the exact natere of which 
is still obscure, but vliam is no doubt poduded t>y the want 
of the juices of fresh vegetable and animal foodi* The Oltrio 
Add, Potash, and the Phosphorio Add have sevexsBy bemi 
OEreddtedi with the benefldal effect by diffexent au^rities. 
Leminf Jaxce has also been given in acute rheumatism and 
^ in as as it conveys 

' 'bocmr/Adirim and vsm* 

m described 
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BeloB Fruetus. — B ael Fbuit. The dried half- 
ripe fruit of JSgle Marmeloa From Malabar and 
Coromandel 

Characters. — Fruit roundish, about the fiizo of a large 
orange, with hard woody rind; usually imported in dried 
slices, or in fragments consisting of portions of the rind and 
adherent dried pulp and seeds. Hind about inch thick, with 
a smooth pale-brown or greyish epicarp ; pulp firm, Irittle, 
brownish or cherry-red. The moistened pulp is mucilaginous. 

Composition. — ^Bael has not been thoroughly analyst. 

Preparatum. 

Extiractiuii Bela Uquidum. — 1 in fl.dr. 


AOTIOK AKO USES. 

In the fresh state Indian Bael is a pleasant refrediing 
fruit, with astringent and refrigerant prop^ies, which render 
it yaluable in the treatment of diarrhoea and dysentery. As 
imported it is probably useless ; but a liquid extract from the 
fruh fruit appears to produce its specific effects. It is seldom 
employed out of India. 

BYTTNEKIACBjE. 

Oleiiiii TheobrorivatiE.— O il of Tkbobrqma. 
Cacao Butter. A concrete oil obtained by expression 
and heat from the ground seeds of Theobroma Cacao, 
a small tree, a native of Bemerara and Mexico. 

Of the consistency of tallow; yellowish; 
odour like that of chocolate taste bland and agreeable ; frac- 
ture clean. Boos not become rancid from exposure to the aii*. 
Melts at 860 to 95o Fahr, 

Comptmiim. — Oil of Theobroma constitutes from 30 to 50 
pw cent, of the Cacao Bean, with an alkaloid thsobrominey 
It consists cluefly of stearin with a little olein. 

Preparations. 

SupppiG^ia^m^^nmdy^ydrar^^ lodofonni, Morpbinie, 


; AOTIUB ABB USBB. 

Oaeso Butter scrires as a rddcle for more^aotiTe substances 
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in the form of suppositories. The action of Theobromine is 
the same as Uiat oil Caffeine. See p&gp 301 . 

CAMELLIACEjE. 

Tea* — (JToe offidal) The dried leaves of Thea 
sinensis. 

CompotUion. — Tea contains 1 to 4 per cent, of caffeine^ 
C|)Hi^N402,Hn0 ; a volatile oil, most abundant in groen tea; 
and tannin. The relations of the alkaloid, as well as its 

ACTION AND USES, 

arc described fully under Caffeina, page 301 . 

GUTTIFERiE. 

€ainbogia*<— Q anbooe. A gum-resin obtained 
from Garcinia Hanburii Imported from Siam. 

Charaetera. — Cylindrical pieces, breaking easily with a 
smooth conchoidal glistening fracture; tawny, changing to 
brilliant yellow when rubb^ with water; inodorous; taste 
acrid. Impurity . — Starch ; yielding a green colour with iodine. 

Cofnpoaition . — Gamboge contains about 73 per cent, of a 
resinous substance gambopo aeid, C20H29O4; 2& per cent, of 
gum ; and about 2 per cent, of water. Gambogic acid is in- 
soluble in water, gives the brilliant yellow colour to the gum- 
resin, and forms salts with bases. It is less active than the 
gum-resin. Doae, 1 to 4 gr. 

Preparation. 

Fili^ Cambogits Composita. — Gamboge, I ; Barbadoes Aloes, 
I ; Compound Powder of Cinnamon, 1 ; Hard Soap, 2 ; 
Syrup, q.s. Doae^ 6 to 10 gr. 


ACTION AND USES. 

I. IMMBDIATB LOCAL ACTION AND UfiSS. 

C^mboge is an txTitant to the stomach and bowels, causing 
vomiting in large doses, and in medicinal doses acting as a 
hydrag^pte ca^hartlo not unlike Colocynth, without being 
cholaj^gue. It is seldom prescribed alone, and not often as 
the €m|H7ttad Buch a^edjr is indicated in dropsies^ 
and Os anmilhfilminiac (not to children} ; 
iw othei^ sttbstainees have now almost completely displaced it 
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2. ACTION IN tHE BLOOD, SPECIFIC AND BENOTB LOCAL ACTION 
AND ITSES. 

Gambogic acid is chiefly thrown out in the liquid fasces ; 
hut part is absorbed, passes through the blood and tissues, and 
is excreted by the kidneys, which it stimulates, causing an 
increased flow of yellow-coloured urine. The diuretic ^ect 
may add to the value of the drug in dropsy. 

CANELLACF,.®. 

Canellse Alba: Cortex. — Canella Bark. The 
’ bark of Cniiella alba, deprived of its corky layer and 
dried. From the West Indies. 

Charaetei*8 . — In quiUs or broken pieces ; hard ; buff or 
pale oY}xt\%Q extomall3% paler internally. Odour aromatic, 
dove-like ; taste acrid,' pungent, and bitter. 

CompoBitimi , — Canella contains a hitter principle and an 
aromatic oil, 

Canella Alia contained in Vinum Khei. 60 gr. to 1 x)int. 


ACTION AND USES. 

Canella Alba is an aromatic bitter, stomachic, and tonic, 
like Cascarilla. See Calumba Radix ^ and Caryoj?hpllum. 

VITACEiE. 

Uv«e. — Raisins. The ri]>e fruit of Vitis vinifera, 
tlie Grape Vine, dried in the sun, or partly with 
artificial heat. Imported from Spain. 

Co*npoeition , — Baisins contain ffrape euffar, acid tartrate of 
potaeeiMHt other vegetable acids, etc. 

RaUins are contained in Tlnctnra Cardamom! Composita 
and Tinctuia Sennas. 


ACTION AND USES. 

Baisins are domulcaut, refreshing, and ^utrient, and are 
employed in medicine as iwoetanbig and flavouring agents. 

^ ZTGOPHYLLAOEJB. 

OttirttauJi I4^u«ii!*--GtrAuciJii JJVooD. “Lio- 
mrv ViTJb” The heart-wood of Ouaiacumoffidaale; 
< 1—8 
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or of Guaiacuni sanctum. Imported from the West 
Indies ; and reduced to the form of chips, raspings, 
or shavings. 

Chips, raspings, or shavings, dark greenish- 
brown ; taste acrid and somewhat aromatic ; odour, when 
rubbed or heated, faintly aromatic. 

Gmiaci Lignum is an ingredient of Decoctum Sarsse Com- 
positum, 

Ouaiaci Resina. — Guaiacum Resix. The 
resin obtained from the stem of Guaiacum officinale 
or of Guaiacum sanctum, by natural exudation, by 
incision, or by heat. 

Large masses, brownish or greenish-brown, 
covered with a green powder. Breaks with a clean glassy 
fracture. Odour somewhat balsamic ; leaves an acrid sensation 
in the throat. A solution in spirit strikes a clear blue when 
applied to the inner surface of a raw potato (fresh protoplasm). 

Substances resembling Guaiacum Resin : Myrrh, Scammony, 
Benzoin, Aloes, Hesin ; which have no green tinge. 

Composition, — T{ie chief constituent of Guaiacum Wood is 
the official resin^ with a crystalline bitter colouring matter, 
gum, etc. The resiu is itself composed of three resins : guaia- 
conig acid, OjgllaoOj, 70 per tent.; ^aiac acid, CflHeOj, re- 
sembling benzoic acid; and guaiaretie acid, Ci 29 H 8 g 04 , 10 per 
cent. Incompatibles, — Mineral acids, spirit of nitrous ether. 
Dose of the Resin, 10 to 30 gr. 

JVeparations, 

1. Mistura Onaiaci.— Guaiacum Besio, 2; Sugar, 2; Gum 

Acacia, 1 ; Cinnamon Water, 80. Dose, i to 2 fl.oz. 

2. Tlnotura Guaiad Ammoniata.— 1 in 5 of AiH)matic Spirit 

of Ammonia. Dose, ^ to 1 fl.dr., with 1 dr. of mucilage 

or yolk of egg, to form an emulsion. 

3. FUula Hydtaj^ri Snbcshloridi Coxnposita.— 1 in 2}. See 

page 93. 


ACTION AND USES. 

1. limsnXATB LOGAX ACTION AND USBa 

InUmaUpf Gnaiaciun is a loenl stUunlaiity producing sali- 
vitbn, an acridfiiot sensation in the throat, waarmth in the 
epigastrinm, increase of the movements and secretions of the 
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stomach and bowels, and reflex stimulation of the heart. Fn 
hirge quantity it is a gastro-intestinal irritant, causing vomit- 
ing and purging, and the attendant disturbances of the system. 

Guaiacum powder frequently relieves sore throat, if given 
in 30-gr. ^osos, to be plac/od on the tongue, and slowly swal- 
lowed every six hours. The Tincture or a non-oificial Lozenge 
is less successful. Plummer’s Pill doubtless owes part of its 
mildly purgative eflrect to the Guaiac Kesin it contains. 

2. ACTION IN THE BLOOD, SPECIFIC AND BEMOTE LOCAL ACTION 
AND USES. 

The further action of Guaiacum physiologically is still 
obscure. Besides its Btimulant effect on the circulation 
already mentioned, it appears to increase the secretions of the 
skin and kidney, and pi'obably stimulates the liver and meta- 
bolism generally. In the form of the Ammoniatod I'incturo it 
is used in chronic gout and rheumatism, certainly with much 
success in some cases. As a constituent of Bocootum Sarsm 
(lompositum, not alone, it is given as an alterative in syphilis. 


RUTACE^. 

Bueha Folia. — Buchcj Leaves. The dried 
leaves of: 1, Barosma betulina ; 2, Barosma creiiu- 
lata; 3, Barosma serratifolia. From the Cape of 
Good Hope. 

Characters. — Smooth, dull yellowish-green, marked with 
oil glands on the margins, and especially on the under surface; 
having a powerful odour, and an aromatic, bitterish, mint-like 
taste. 1. The leaf of Barosma betulina is about | inch long, 
coriaceous, obovato, serrate-dentate, with a recurved blunt 
apex. 2. The leaf of Barosma crenulata is about 1 inch long, 
oval, oblong, obtuse, minutely crenated, narrowed at base into 
a distinct petiole. 8. The leaf of Barosma serratifolia is 1 to 
inches long, linear-lanceolate, tapering equally to each end, 
sharply and closely seriated; texture thin. Impwrity . — 
Leaves of Bmplamm serrulatum (for those of Barosma serrati- 
folia) ; have no glands. Substmees resmbrny Buchu: Senna 
and Uva Ursi, which have entire leaves. 

O^mpoeition.-^Bnehu contains a yellowish-brown volatile 
oily in the glands of “ dots,” consisting of a crystalline stear- 
Qptens dissaved in a liquid hydrocarbon ; and a bitter subirinnee. 
J)esc, 20 to 40 gr. 
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Preparations. 

1. Infosum Buchu.- 1 in 20. Pose^ l^o 4 fi.oz. 

2. Tinctura Buchu. — 1 in 8 of Spirit. Doaej 1 to 2 fl.dr. 


ACTION AND USES. 

The action and uses of Buohu closely resemble those of 
Pareira, to tho description of which the student is referred. 
It is more frequently employed than Pareira, its Infusion con- 
stituting an excellent vehicle for saline diuretics. 

^ Oleum Rutae. — Oil of Bue. The oil distilled 
fi-om tlie fresh herb of Bata gmveolens. 

Characters. — Colour pale yellow ; odour disttgrecahle ; taste 
bitter, acrid. 

Compo&iiim,— Oil of Rue is a mixture of various volatile 
oils. JJoaCf 1 to 4 min. 

ACTION AND USES. 

The action and uses of Rue are the same as those of Sarin, 
but it is seldom employed. See Sabina Oaeumina, page 386. 

Cuftparim Cortex. — C usparia Bark* Angus- 
tura Bark. The bark of Galipea Cusparia, . From 
tropical South America. 

Characters. — Flattish or curved pieces, or in quills, 6 inches 
or less in length ; obligffcly Cut on inner edge. Coated ex- 
ternally with a yellowish-grey mottled corky layer, which 
may be sei aped off, exposing a dark brown resinous layer ; 
inner surface light brown, flaky, sometimes with pieces of 
wood attached. Fra<^ure short and resinous, exhibiting, under 
a lens, numerous white points or lines. Odour musty, disagreo- 
nble; taste bitter, aromatic. Impurity. — The bark of StVyohnos 
Nux-vomica (“feilse augustura bark”); distinguished b y its 
inner suirfSace ^ving an arteriai blood-red colour with HFrOg 
(biruqmi^^ whilst true Cusparia Bark does not. Cusparia rs- 
Ofmblet '(If^la Alba, but is darker and has mred edges. * 

<^Cu!i^riacQntain8 a crystdline bitter alkaloid 
cif sparine cir myitaturine, & second bitter substance, an arpmatie 
oU, but no tannin, iw, ILO to 40 gr. 

'' V ^ 

la^nsitflx to 20 of Water at 120<^ Fahn I 

to 2 ihos. 



J A BOR AN DU 


245 


ACTION AND USES. 

Cusparia belong to the of aromatic bitters, the 

action ai^ uses of wnich are fimy discussed under Caiumba and 
Caryophyilum. Like other bitters, it lias been credited with 
antipyretic and antiperiodic properties, and in its native place 
is used instead of Cinchona for mahtrial distjuscs. 

Jaborandi. — Jaborakdi. Pilocarpi Foliola. 
The dried leaflets of Pilocarpus pennatifolius. Prom 
Brazil. 

Characters.— very shortly stalked, usually 4 inches 
or more long, oval- oblong; somewhat unequal at the base; 
obtuse and cmarginate; slightly revolute and entire at the 
margins; coriaceous. Upper surface glabrous except when 
young, dull green ; under surface paler, often somewhat hairy, 
with prominent midrib and pellucid dots. Odour wdien bruised 
slightly aromatic ; taste slightly bitter and aromatic at tirst, 
subsequently pungent, increasing the fltfw of saliva. ImpurUxee* 
— Leaves of species of Piper ; not oval-oblong. 

Composition. — Jaborandi contains pilocarpine^ Cj,Hi8Ns02, a 
liquid colourless alkaloid, to which its chief effects are due. It 
also yields a second (isomeric) alkaloid, jaboritie, closely ro- 
sembling atropine in its action, and antagonistic to pilocarpine; 
as well as pikearpidine and jaboridine^ acting respectively liko 
pilocamne and jahorine, and probably oxydation products of 
these, 5 to 60 gr. 

Pi'ep<4rations, 

1. Extractuin Jaborandi. •--Alcoholic and aqueous. J)ose^ 2 to 

10 gr. 

2. tnfusum Jaborandi.— I in 20. JDosc^ 1 to 2 fl.oz. 

3. Tinctura Jaborandi.— 1 in 4 of I*roof Spirit. Dose, i to 

1 lldr. 

From Jaborandi is made: 

FilOca^^iM Hltras.— Nitrate of Pilocarpine, OuHieNaOa, 

Source.^^ie from Extract of Jaborandi by shaking it 
with Chloroform and an alkali; evaporating the 

' solution; neutralising the pr(uluct with Nitric 
Acid ; and purifying by recrystafli&ation. 

Characters.— A vrhito crystalline powder or acioular crystals. 

^ iSolMUty . — 1 in 8 or 9 of water; freely in hot 

rectified spirit. Strong Sulphurio Acid forme with 
. it a yellowish solution, which, on the edditiem of 
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Bichromate of Potassium, gradutally acquires an 
eniei-ald green colour. Do%e^ A 4 8^* 
mouth, to ^ gr. hypoderihically. 


ACTION AND USES. 

1. 7MMEDIATE LOCAL ACTION AND USES. 

Externally , — Jaborandi applied to the cx^njimctiva causes 
contraction of the pupil by stimulation of the ends of the third 
nerve, spasm of the apparatus of accommodation, and disturb' 
ance of vision. The effect commences in ten minutes, and 
lasts from 1^ to 24 hours before finally disappearing. It is 
used in some cases of inflammation of the eye, such as iritis ; 
in certain forms of blindness ; and in paralysis of the muscles. 

Internally^ in full doses, it is liable to cause nausea, vomit- 
ing, and increased peristalsis from direct action on the ganglia. 

2. ACTION IN THE BLOOD, AND SPECIFIC ACTION AND USES. 

Pilocarpine enteiE the blood rapidly, and passes thence 
into the tissues. The striking effects of Jaborandi consist in 
profuse salivation, perspiration, disturbance of vision, and 
circulatory depresdon, which last for hoiu-s, and leave a sense 
of drowsiness and debility behind them. 

Salivation is due to stimulation of the terminal ends of the 
chorda tyinpani in the glands, as well as of its centre. The 
flow commences in about five minutes after a moderate dose, 
and may last several hours. It increases with the dose. It 
is completely prevented or an'csted by Atropine. 

Perspiration is referable to stimulation both of the sudo- 
riparous nerves and the sweat centres. It follows quickly on 
the appearance of the salivation ; is accompanied by flushing 
of the skin, and sometimes rigor; proteases from the head 
downwards ; may be so profuse as to so^ the bed clothes ; and 
lasts several hours. The body weight necessarily falls, meta- 
bolism is stimulated, and urea is said to be excreted in the 
stdiva and sweat. Atropine arrests this diaphoresis. It is doubt- 
ful whe^er the milk be increased. The hair grows more actively 
under a course of J aborandi. Bronchial and nasal secretions flow 
more freely ; oven the tears, cerumen, and alimentary secretions 
are sc^^what iticreased; but not the bile. The amount of 
urine is moderately raised at flrst by small doses ; necessarily 
diminished if profuse sweating have occurred. The menses 
are not affected. The eye is alkcted speciflcally, as it is locally. 
Respiration is hot modifled directly by Pilocaipino. At flrst 
the Aoart and pdibe are aci^lerated, but they are afterwards 
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slowed and weakened ; the vessels dilate ; the Idood pressure 
falls temporarily, then rises, and finally falls. Part of these 
effects is due to the action of the drug on the vagus in tlie 
heart, and can bo arrested by Atropine ; part to the ganglia. 
The temperature rises before, and falls during, the sweating. 

Pilocarpine has been tried in every kind of disease, but is 
now chiotly given as a powerful an<l rapid diaidioretic. It is 
of most service in renal disease, especially with ursomia, elimi- 
nating both water and urea. It is less useful in effusions into 
the pleura and peritoneum. In cardiac dropsy, and, indeed, in 
every class of case, it must be used with caution if the heart 
he weak. It has also been given in syphilis, and in a variety 
of uterine conditions, with various results. Bronchial catarrh, 
asthma, and peitussis are all relieved by the Ilux which it 
establishes. Bimill doses relieve the tliirst of chronic BrighPs 
disease. Very conflicting rc|}orts have been published of its 
value in diphtheria, where it is said to loosen or detach the 
false membiane. It has been given with success as an antidote 
to Atropine. 

SIMABUBACE-E. 

Quassias liignum.— Q uassia Wood. The chips, 
shavings, or raspings of the Wood of Piersena excelsa. 
From Jamaica. 

Chwraoim '%, — Billets varying in size, frequently as thick as 
H man’s thigh. Wood dense, tough, yellowish- white. Chips, 
shavings, or raspings ; inodorous, intensely and purely bitter. 

8ult%tance vemnbling Quassia: Sassafras, which is aioiuatic, 
not bitter. 

Ooftf posit Ion. — The active principle of Quassia is quassin^ 
C 3 aH 440 iQ, u white, crystalline, neutral bitter principle. Quassia 
contains no tannin, 

Treparatims. 

1. Extraotum QuebsIas. — A queous. 48 in 1. Dose., 3 to 5 gi\ 

2. Xafttsnm Quassiss. — 1 in 80 of cold Water. Dose, 1 to 2 fl.oz. 

3. Ti&ctlira Qaassiss.— 1 in 27 of Droo/ Spirit. Dose^ 1 to 2 fl.dr. 


ACTION AND USES. 

Quassia is a pure or aimple bitter,* and possesses the 
various properties fully desoiilm under Calumda Dadi^v, It 
is yefy extensively used. The special points in be noted re- 
specting it are : (1) that its predations contain no tannin, and 
may be combined with salts of Iron ; (2) gthat it is entirely 
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devoid of flavour, and intensely bitter, t./J. less agreeable than 
Gentian and Cbirelta ; and (3) that the Infusion is an excellent 
antholmixitic enema. 

CKLASTRACE.®. 

Eiionymus.— Wahoo. (¥ot official.) The bark 
of Euonyinus atropurpureus. 

Characters. — Quilled or curved pieces ; ash-grey with 
blackish patches without ; whitish within ; nearly inodorous ; 
sweetish, somewhat bitter, and acrid. 

Compositim. — Euonymus contains an intensely bitter resin 
and ^ fixed oil. 

Non^offieial Preparations. 

ExTiiACTUM Euonymi (U. S. P.). — 1 to 5 gr. 

Euonymin.— A very variable eclectic preparation, consisting of 
the resin ana fixed oil. Dos$y 1 to 5 gr. 

AC 3 TION AND USES. 

Euonymin is an hepatic stimulant, direct cholagogne, 
and cathartic; the latter effect being moderate unless other 
jiurgatives be combined. It is used in constipation and hepatic 
derangements. 

RHAMNACE^. 

Bliamni Franguto Cortex.— Franguua Bark. 
The dried liark of Rhamnus Frangula. Collected 
from the young trunk and moderate-sized branches, 
and kept at least one year before being used. Im- 
poi’tqd from Holland. 

Small quills, the bark itself being very thin, 
covered with a greyish-hrown or hlackish-hrown corky laj'er, 
marked with transverse whitish i<mticels ; smooth, hiwn sh- 
yellow within. Fracture short and purplish externally ; sotne- 
what fibrous and yellowish within. No marked odQur; taste 
pleasant, sweetish, slightly bitter. 

Cbfy^ 0 li^ii 7 ii.-^Frangula contains a glucoside,. franguUn^ 
yielding also found in Rheum (q.v.), 

Prsparatiom. 

1. Ex toiaett m i, UdMad Frangulo. — Alcoholic and aqueous. 

15 to eo g». , 

2. iQuflhid Idqulduxn.— 1 In 1. Ih$«, 
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ACTION AND USES. 

Rhamnus Frangula is a certain and pleasant aperient, 
without griping or eovore cathartic action, used in clironio 
(lonstipation, and especially suiiahle for children. 

Bliamni PurshlansD Cortex*-^ Sacred Bark. 
Casgara Sag RADA. Tlie dried bark of Khainnus 
Purshiuna. From the North Pacific Coast. 

Characters . — Quills or incurved pieces, the bark itself being 
from to J inch thi<*k ; smooth externally, covered with a 
grcyirii- white layer, frequently marked with lichens. Beneath 
the surface and internally it is brownish, nearlv smooth, 
and 8ti*iated longitudinally. Fracture short, except intenmlly, 
where it is fibrous. No marked odour; taste bitter. 

Compo8%tion, — K cTj’Tjtalline neutral principle and various 
rcsinoid bodies have been obtained from Ctiscara. 

Prepara tiotis. 

1. Extraotum Cascara Sagradss. — Alcoholic and aqueous. 
Jhse^ 2 to 8 gr. 

% Extractom Casoarsa Sagradss Liqiuduxn.>-1 in 1. DosCf 

4 to 2 il.dr. 


ACTION AND USES. 

.Cascara Sagrada is tonic and stomachic in small doses, 
aperient in largo doses, and caihaxtic if freely given. It is 
useful in the same class of oases as the Rhamnus Frangula, 
but is more active and cciiain. The Liquid Extract mixy be 
given in a dingle full dose in the moniiiig, or in divided doses 
of 10 to Id min, thrice a day, before meals. 

ANACARDIACEiE. 

Mastiche.^ — Mastich. A concrete resinous (^xu- 
daiion obtained by incision from the bark of the stem 
and large branches of Pistacia Lentiscus. From Scio. 

Characters , — ^Snmll irregular yellowish tears, generally 
glassy, brittle, becoming ductile when chewed*; odour balsamic, 
histe resinous. Suktance resmblinp ; Acaoia ; larger, 

rougher/'and more ops^ao. 

(^nsi^ of 80 or 90 per cent, of a 
resin, aeid^ €^ 3 x 0 $, soluble in alcohol ; of a smaller 
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quantity of another reBin, ma8tic%ny CgoH^O, soluble in ether, 
but insoluble in alcohol ; and of a trace (n volatile oil. 


ACTION AND USES . 

Mastich waS formerly used much like other oleo-resins, 
but its applic4 tion W noyf confined to dentistry, where it is 
employed as a temporary stoppl^ fbr carious teeth. A solu- 
tion in ether or collodion is applied on cotton wool with oil of 
cloves, and remains as a firm plug by evaporation of the solvent, 

AMYRIDACEiE. 

Iflyrrha* — M yrrh. A gum-resinous exudation 
from the stem of Balsjxmodendron Myrrha. Collected 
in Arabia Felix and Abyssinia. 

Characters , — In irregular-shaped tears or masses varying 
much in size, reddish-yellow or reddish-brown: brittle, tlit 
hractured surkce irregular and somewhat oily ; odour agree- 
able, aromatic ; taste aromatic, acrid, bitter. 

Composition . — Myrrh contains gum^ 60 per cent. ; ^volaiiU 
0*7, CioHijO, myrrholf 2 per cent.; and a mw, myrrhin^ 35 
per cent. Impurities . — Every variety of resin and gum-resin ; 
detected by appearance, smell, and t^te. Dose^ 10 to 80 gr. 

Preparations. 

1. Filula Aloes et Myirhes.—l in 5. See Aloe Socotrina. 

2. Tinctura Myrrhss,— 1 in 8. Dose, to 1 fl.dr. 

Myrrh is also contained in Deoootum Aloes Compositum, 
Mistura Ferri Composita, Piiula Asafoetidae Componta, and 
Pilula Rhei Composita. _ . 

ACTION AND USEa 
1. IMMEDIATB LOCAL ACTION AND USES. 

EasUmally.-^Uyrrh is a stimulant and disinfMant like 
other oleo-resins, and is sometimes used as a dressing for ulcers. 

JntermUy.’^lt exerts a similar effect upon the mouth, 
throat, stomach and bowels. It is much employed as a wash 
(2 A.dr« of. the Tincture to 4 i!.oz. of water) in spongy gums and 
ulcerated mouth; as a gar^^le in relaxed throat; and as a 
atomaditoiindadittvmKt^ in dy^epsia, anssmia, 

and conistipatioiii 
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2. ACTION ON THE ELOOD, HPECIFIC AND REMOTE LOCAL ACTION 
AND USES. 

Myrrh increasoB the number of leucocytes in the blood, 
apparently by stimulating lacteal activity, and this fact may in 
part account for its value along with Iron in imssmia. Nothing 
definite is known of its specific action. Like the oleo-resins 
(see Tei ehinthma Oleum)^ Myrrh appears to be excreted by the 
mucous membranes, especially the genito-urinary and respira- 
tory tracts, and stimulates them during its passage. It is thus 
an uterine stimulant and emmenagogue, and is extensively 
given along with Aloes or Iron in the amenoirhcea of girls. 
As a stimulant and disinfectant expectorant it is used loss 
than formerly in chronic bronchitis. 

£lemi« — Manila Elemi. A concrete resinous 
exudation, the botanical source of which is probably 
Canarium commune. Imported from Manila. 

Characters, — A soft unctuous adhesive mass; becoming 
harder, more resinous, and yellowish by ago; odour strong, 
fragrant, fennel-like ; moistened with rectified spirit, it 
breaks up into small particles consisting microscopically of 
acicular crystals. Substances resembling Elemi: Asafoetida, 
Galbanum, Ammoniacum ; known by smell. 

Composition, — Elemi is a mixture of a tcrpenc and 80 per 
cent, of resinous bodies. 

Preparation. 

Unguentum Elemi. — 1 to 4 of Simple Ointment. 


ACTION AND USES. 

Elemi acts like Besin of Turpentine, and the Ointment is 
employed as a stimulant and disinfectant. 

LEGUMINOSiE. 

Tragaicaiitlta. — Tragacanth. A gummy exu^ 
dation, obtained from incisions in the stem of As- 
tragalus gummifer, and some other species. Collected 
in Asia Minor, 

Clietf^aeters . — White Or yellowish flakes, curved and ridged, 
somewhat translucent, tough and elastic, but rendered more 
pulverisable by a heat of 120^ Fahr. Iftodorous; nearly 
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tiatcless. Very sparingly soluble in cold water; but swells 
into a gelatinous mass, which is tinged violet by tincture of 
iodine. Impurities, — Other gums, irfter maceration in cold 
water, the fluid portion is not precipitated by rectified spirit. 
Substance resembling Tragacantk : BeiUa, which is thicker and 
opaque. 

Composition. — Tragacanth consists o£ two gums: hassorin^ 
C13H20O10, 33 ;jer cent., comparatively insoluble in water, and 
imferineiitablo ; and a gum nearly identical with the arahin of 
acacia (but precipihitod by acetate of lead), 63 per cent., soluble 
in water. It also contains a little starch. 

J^reparations, 

1. Olycerinnm Tragacanthn.—d ; Glycerine, 12; Water, 2. 

2. Mucilago Tragacanth».— 1 in 80 of Water, with the md of 

Rectified Spirit, 

3. Fiilvia Tragacanthsd Compositns. — Tragacanth, 1 ; Gum 

Acacia, 1 ; Starch, 1 ; Sugar, 3. Bose, 20 to 60 gr. 

Tragacanth is also contained in Pulvis Opii Compositus, 
Confectio Opii, and Gonfec-tio Sulphuris. 


ACTION AND USES. 

Internally y Tragacanth is demulcent. The Mucilage may 
be used as a vehicle for more active substances in linctuses for 
pharyngeal cough. Tragacanth is paitly converted into 
sugar by the stomach ; in large quantities it causes indigestion. 
Jt is chiefly employed to suspend resins and heavy powders 
such as Bismuth, the simple gum being preferable to the Com* 
pound Powder, because less likely to ferment. 

2. ACTION IN THE BtOOP, SPSaFIC AND REMOTE LOCAL ACTION. 

Tragacanth, like other gums, enters the blood and tissues, 
partly unehangcjd, partly as sugar and other products, and htis 
a nutritive effect of comparatively low value. It is not use l 
for this purpose. A remote demulcent effect on the urinary 
organs is jprobably imaginary only. 

»«Mlix^LiQuouiCE Root. The 
root eubterraoeau steins Or stolons, fresh an4 dried, 
of GlyOjrnrhim glabra. Cultivated in England 

long crlindrical pieces, smooth when fresh, 
when dried; pliable; yellowishrbiwn or reddish 
extermiilly, yellow and jUicy intemally; with rickly ecothy 
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odour, BWoet and muOiloginouswhen fresh, sKghtly acrid when 
dried. Subatmees resembling Liquorice Moot: Pyrethrum and 
Taraxacum, which are not sweet. 

Composition , — Liquorice lioot contains grape-sugar^ gly- 
cy^'rhizin^ starchy resin^ asparagittf and malic acid, Glycyrrhizin 
is a yellow amorphous glucoside, with a strong bitter- 

sweet taste and acid reaction, yielding glucoso and a very 
hitter substance, glycyrretin. 

Preparations, 

1. Extractom Glycyrrhiza.— Aqueous. Pose, 5 gr. to 1 dr. 

2. Extractum Glycyrrhizse Liquidum.— Aqueous, with J Spirit. 

Pose, 1 fl.dr. 

3. Pttlvis GlycyrrhizsB ComposituB. — Senna, 2 ; Taqtiorice 

Root,' 2 ; Fennel, I ; Sublimed Suli)httr, 1 ; Sugar, G. 
Pose, 30 to 60 gr. 

JAqtmice or its preparations are cmitained in many prepara- 
tions throughout the Phannacopccia. It especially covers the 
taste of Senna, Aloes, Chloride of Ammonium, Senega, Hyos- 
cyamiis,' Turpentine, and Bitter Sulphates. The powdered 
root is a useful basis for pills. 


ACTION AND USES. 

Liquorice is chiefly used for the pharmaceutical purposes 
just indicated. It has a pletisant taste, and increases the flow 
of saliva and mucus when slowly chewed or sucked. It is 
a popular demulcent, used to relieve sore tluoat and coughs. 

Scoparil Cacumioa. — B iioom Toi»s. ■ The fresh 
and dried tops of Cytisua scopariiis. Indigenous. 

Characters, — Straight, angular, branched, dark-green, 
smooth, tough twigs ; of a bitter nauseous taste ; odour when 
bruised peculiar. 

Composition — Scopsnum contains two active principles, 
scoparin and sparteine, besides other constituents. Scoporin, 
CjiHaaOjn, is a yellow crystalline neutral body, said by some 
to ho a aiuretic, hy others not so. Sparteine, is a 

volatile, oily-looking liquid alkaloid, allied in appearance, com- 
position, and action to oonine. Bee Conii Fruetus^ page 280. 
r Preparations, 

1. Beooofeum Sooparii.-^!, dHed^ in 20, Pose^ 2 to 4 fl.oz, 

2, Biusoiu 8eo|)«ddl<— 3 of iuiee of fresh tope to 1 of Bectified 

Spirit. Pose^ 1 to 2 n.dr. 
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ACTrON AND USES. 

T}ie action of Broom on the system is still obscure, the 
only fact definitely known being that it frequently produces 
free diuresis. It is believed that the active principles of the 
plant, either pr both, pass through the blood and tissues, and 
stimulate the secreting structures of the kidneys during the 
process of excretion. Broom is therefore extensively used in 
this country as a diuretic in dropsy, especially cardiac dropsy, 
but is almost invariably combined with other drugs of the 
same class, such as Digitalis and Acetate of Potassium. It 
should be avoided in acute renal dropsy. 

Pteroearpi liignum. — Bed Sandal Wood. 
The sliced or rasped heart-wood of Pterocarpus saiita- 
linus. From Ceylon. 

Characters. — Dense heavy billets; externally dark brown, 
internally deep blood-red, variegated with lighter red zones, if 
cut transversely. Chips deep reddish-brown, of a faint pecu- 
liar odour, and slightly astringent taste. Huhstame resembling 
Handal Wood: Logwood ; less dense. {See page 262 .) 

Composition . — Red Bandal Wood contains a blood-red 
ciystalHne resinoid principle, santalw aeid or sautaHn, C14H12O4, 
insoluble in water. 

USE. 

Red Sandal Wood is used only to give colour to the Com- 
])ound Tincture of Lavender. 

Kino* — Kino. The juice obtained from incisions 
made in the trunk of Pterocarpus Marsupium, in- 
spissated without artificial heat. From Malabar. 

Characters.^ln small, angular, glistening, reddish-black, 
brittle fragments, translucent and ruby-red at the edges; 
inodorous; very astringent, tinging the saHva blood-red. 
Partly sduble in water ; soluble in spirit. 

Gm^ition . — Kino contains 75 per cent, of kim»Umnie 
aeid, C-nHisOe, giving a greenish precipitate with persalts of 
iron ; l^mzeaUehin, a derivate of catechm (see Cateeku PidlidwHt 

80^) ; kinthred, formed from kino-tannio acid by oxyda- 
tion; and gum. Incompaiibles.^Wnera} acids, alkalies, and 
carb^ates, metallic salts, and gelatine. Dose^ 10 to 30 gr. 

i Pteparatiem, 

L Pvdidte 15; Ojaum, 1; Ciima^ 

sum, 4. 1 of Opium in 20. Jhie, 6 to 20 gr. 
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2. Tinctura Kino.— Kino, 2 ; Glycerine, 3 ; Water, 6 ; Recti- 
fied Spirit, to make 1 pint. j to 2 fl.dr. 

Kino is also a comtituent of Ptilvis Catechu Gompositus, 
1 in 6. 


ACTION AND USES. 

Kino closely resembles Tannic Acid in its action, and may 
be used for the same purposes. {See page 371.) It is chiefly 
employed in the form of aiitringent gargles, and as a con- 
stituent of mixtures for diaiThoea. 

Baisamum Pernvianum. — Balsam of Peru. 
A balsam exuded from the trunk of Myroxylon 
Pereirffi, after the bark lias been beaten, scorched, and 
removed. From Salvador in Central America 

Characters. --- A reddish-brown or nearly black liquid, trans- 
lucent in thin films; having the consistence of syrup, a 
balsamic odour, and an acrid taste. Insoluble in water ; soluble 
in chloroform or rectified spiiit. 

Composition . — Balsam of Peru is a complex substance. The 
greater part consists of (1) the volatile oil of Peruvian balsam^ 
which is itself composed of cinnamin (cinnaraate of benzyl), 
07117,0911702; siyracin (cinnamate of cinnamyl), 18^2 5 
perurin (benzyl-alcohol), O7H7HO ; benzoate of benzyl, 
07H7,G7Hp02 ; and styrone (cinnamic alcohol), O9H9HO ; (2) 
einnmnic acid and benzoic acid (HC7H,02) in small quantities ; 
and (3) a mixture of resins, probably hydrates of cinnamin. 
J>ose, 10 to Id min., made into an emulsion with mucilage. 


ACTION AND USES. 

1. IMMEDIATB LOCAL ACTION AND X7SBS. 

Balsam of Peru possesses the ^ropertieB of its 
sevexal constituents, Benzoic Acid and its allies and resins, 
being an cmtiBeptio and disinfectant, a vascular and nutritive 
atimulant, and a nervine sedative. (See Terebinthincs Okum iot 
a full account.) Balsams have been used from time immemorial 
as appHcations to wounds and sores, but are now almost entirely 
displ^d by simpler dressings, such as Carbolic Acid and Bone 
Acid. They are still used, however, to cleanse bed-sores. A 
mora important application of Peruvian Balsam is in certain 
diseases of skin, natndy, (1) in some chronic inflammatory 
affections (ecjsezna) ; (2) to relieve itching (prurigo, urticaria, 
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etc.) ; and (3) in scabies, for which it is an excellent remedy, 
killing the acarus, relieving theitchiifg and inflammation, and 
disinfecting the parts. The entire skin should he thoroughly 
rubbed with it (1 dr. to 1 oz. of Soft Paraffin) on two or more 
occasions ; a warm batli being taken before, and the application 
washed off in the morning with Soft Soap. 

Balsam of Peru has a mild carminative effect 
on the stomach and bowels, like volatile oils. 

2. ACTION ON THE idooD, SPECIFIC AND REMOTE LOCAL ACTION 
AND LSES. 

The impoitant changes undergone in the blood and tissues 
by benzoic and cinnamic acids, and the excretion of these and 
of aromatic oils by the mucous membranes, kidneys, and skin, 
are fully discussed under Etyrax^ and Terebinthined. 

Oleum. The constituents of Peruvian Balsam appear chiefly to 
affect the respiratory organs ; and it may tliereiore be added to 
cough mixtures as an agreeable Btimnlaiit and dlElnfecta&t 
expectorant in chronic bronchitis. 

Balsamnm Tolutanuni* — B alsam of Tolu. 
A balsam which exudes from the trunk of Myroxylon 
Toluifera after incisions have been made in the bark. 
From New Granada. 

ChuracierB . — A reddish yellow, soft and tenacious solid, 
becoming hard by keeping. It presents microswpical crystals 
of cinnamic acid. Odour highly fra^ant; taste somewhat 
aromatic and acid. Soluble in spirit, with an acid reaction. 

. — Balsam of Tolu contains a CjoHjg, 

iolene; henzoie and einmmio aeids; imd various rezim* Dose^ 10 
to 20 gr., as an emulsion. 

Preparatums. 

1. SyrapUE Tolutanas.*-! in 29. Pose, 1 to 2 fl.dr, 

2, Tindtdra Tolutana.—! in 8 of Spirit. lA to 30 min. 

Balsam 0/ Tol** is also a eonstititmt of Tiiictura Bensioini 
Cotuposita, and Pilula Phosphori ; Tincttzre of Tolu of Trocbleoi 
AcidI ^Eknmciy Moiphinm, Morphinm ot Ipecacuanhse, and Opii. 


ACTIOir AMD USES. 

'im thp imii as tluNie of Pemtlui Bii)«ai&» but 
Tokit "Md anachioffyiuiapteasanti^^ 

ol (x>ugh 
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PhyMStin^matis Semen.— C alabar Bean. The 
dried seed of Physostigma venenosum. Western Africa. 

Charatien , — From about 1 to IJ inch long, } inch broad, 
and ^ inch thick ; oblong and somewhat reniform, with a long 
broad blackish furrow along its convex side. Testa hard, 
brittle, roughish, deep chocolate-brown or brownish-red, 
enclosing a closely adhering nudeus, which principally con- 
sists of two hard white brittle cotyledons separated by a cavity. 
Inodorous; with no marked taste beyond that of an 01 dinary 
hean. It yields its viilues to alcohol, and imperfectly to water. 
ITie cotyledons moistentd with solution of potash acquire a 
permanent pale yellow colour. 

Com^MHtion. — Besides the ordinary constituents of beans, 
the Seed of Physostigma contfiins two alkaloids, (1) physos^ 
tigmine or enerine^ Oi{ 5 H..iNaOy, combining with acids, and 
variously obbiined as colourless crj'stals, or an amorphous or 
syrupy body ; and (2) calahavim, usually mixed with commer- 
cial Eserine. in powder ^ 1 to 4 gr. 

Preparation, 

Extriictttin PhysofitigmatiB. ^-Spirituous. 45 in 1. 
tojKT 

Prom Physoaiigmatio Semen ia wade: 

PhysoBtipnina. — Physostigmino, Eserine, C,j,HsiN^02. 
jycajw.— 5lade from the Alcoholic Extract of Calabar Bean, 
by dissolving it in water; adding Bicarbonate of 
Sodium ; shaking the mixture with ether ; and evapo- 
rating the ethereal liquid. 

Characters , — Pinkish crystals, slightly soluble in water, but 
roadily soluble in alcohol and in diluted acids. Aqueous 
solution alkaline, becomes red when warmed or shaken 
with dilute solution of potash. 

Preparation, 

Lamellas Physostiomin.®.-— Discs of Gelatine, with some 
Glycerine, each weighing about gr., and con- 
taining 8T* of Physostigmine. 

Sulphate and Salicylate of Eserine (mn-’qfflcial) are also used. 


ACTION AND USES. 

^ 1. IMMEDIATE LOCAL ACTION AND CSSS. 

Ei^ct of Physostigma or preparations of Eserine are 
readily absorbed by the oonjuipcriva, and produce the qpeoiSc 
contraction of the pupil to be presently noticed. 

B— 8 
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Taken by the Calabar Bean in moderate doses 

sometimes causes sickness and col|p, and in larger doses 
diarrhcea, all from increased and itregular peristelsis, ap- 
parently of local origin. The Extract is therefore occasionally 
used in habitual constipation. 

2 . ACTION IV the HLOOD, AND BPBCIPIC ACTION AND USES. 

Eserino enters the blood unchanged, and passes thonce 
into all the tissues. Along with the gastro-intestinal symptoms 
just described, moderate doses of the Bean give rise to a sense 
of weakness, faintness, and shortness of breadth ; larger doses 
to an aggravation of the same symptoms, with contraction of 
the pupil, frontal headache, salivation, diaphoresis, slowing and 
weakening of the pulse. These are short of poisonous effects. 

On analysis it is found that consciousness is not lost, 
though impaired by large doses, showing comx)aratjve freedom 
of the convolutium. The cord is the part principally affected 
hy Calais Bean, the chief symptoms being of the nature of 
motor paralysis from depression of the anterior cornua, and 
thus of redex irritability also. {Caiaharim has a ctimulajut 
effect on the cord, hut otherwise agrees inaction with liserine.) 
The respiratorj' muscles necessanly fail from this cause. Tho 
posterior cornua (sensory portions) of the cord are paralysed to 
a degree, so that sensibility is diminished in the limbs. The 
motor nerves and mmcics are but slightly affected directly. 
Occasional twitchings occur, partly, at least, direct in origin. 
The sensory nerves are not directly influenced. 

The medulla is decided!)' affected by Physostigma, Thus 
the respiratory centre, after brief (probably reflex) stimulation, 
is depressed, and death occurs chiefly by asphyxia. The 
cat^ac centre is first stimulated, so that the heart heats more 
powerfully and less frequently ; hut at lost, or after largo 
doses, depression ensues. Therewith the intracardiac branches 
of the vagus are probably stimulated at first, and the ganglia 
paralysed at last. The blood pressure rises with the increased 
cardiac action, and falls later on. >Vhether there be any direct 
action of Esorine on the vaso-motor apparatus is unsettbd. 

Contrttettop of tho pupil and roasm of aecommodation 
are stribi^g and highly important effects of Eserine, whether 
It he given intermilly pr applied locally. Both phenomena are 
due to iirxitation of the fibres of the third noryo, and net to 
eentr^ d^uarbance as in the contraction caused by Opium, nor 
to paralyKis of the sy^pethetio, They are accompanied b^ tall 
and can be removed W Atropipe* 
The^vaiy seoreiionis increased through tim ceni^ of 
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the chorda, but ceases after large doses from arrest of the 
circulation in the glands. 

The specific men of Calabar Bean depend on its action on 
the cord and the eye. It lias been frequently given in tetanus, 
and other convulsive diseases referable to irritation or disease 
of the spinal centres, and apparently with success, although 
many of those cases recover spontaneously, and others resist 
the Escrine. The alkaloid should be given subcutaneously in 
doses of gr. ^ to or more in solution; or gr. of the 
Extract, rubbed up with spirit, gum, and water, may be given 
subcutaneously, or gr. 1 by the mouth, repeated in Wo hours, 
and followed by doses of gr. to J every few hours. For the 
convulsions of Strychnine poisoning Calabar Bean is of little or 
no use. Neither is it of much real service in the treatment of 
poisoning by Atropine or Chloral, as was once expected. 

In (lisoasrs of the eye Eserine is now mu(di used. A drop 
of a solution of the non-oilieial sulphate (2 gr. to 1 fl.oz. of 
water) is applied locally to diminish intraocular iwessure in 
glaucoma, perforating keratitis, etc. ; in paralysis of the iris 
and ciliary muscle, after diphtheria (J gr. to 1 tl oz.) ; to 
counteract the effects of Atropine ; or to diminish the entrance 
of light in painful diseases of the eye, photophobia, etc. The 
Ijamellm, inserted beneath the lids, arc a convenient form for 
ophthalmic purposes. 

3. UBMOTE LOCAL ACTION. 

Eserine is excreted by the liver and salivary glands, but 
has never been found in the urine. 

Chrysnrobinum. — Chrtsarobin. Goa Pow- 
der. The medullary matter of the stem and brancjhes 
of Andira araroba, <lried and jwwdered ; containing 
and yielding chrysophan, which is rapidly oxydised 
into chrysophanic acid, 

Chm'ocUrn , — As purified by solvents it is a light brownish- 
yellow. minutely crystalline powder, tasteless, inodorous. Very 
spatTn||;ly soluble in water ; almost entirely so in 150 parte of 
hot 

Cbwgwji/itw.^Chysarobin, is converted into 

ehr^iit^Mnie CiqI^Os) by slow oxycktion, or by solution in 
strong potash and decomposition with a minei^ acid. Chtyso^ 
phanio add is also contained in Ehubarb. SM 
page 349.) J&sw, 4 to j gr. 
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Pi'eparation. 

Ungnentum Chiysarobini. — 1 to 24 of^Bonzoated Itard. 

ACTION AND USES. 

Extei'nally. — Ohrysarobin destroys low vegetable or- 
ganisms in connection with the skin, stains it purplo-red, 
and stimulates it so much as to produce in some instances 
serious constitutional disturbance. 1 1 is a successful applica- 
tion in some forms of ringworm, and in scaly and other diseases 
of the skin, especially psoriasis. 

Internally^ it is apt to cause vomiting and purging. It 
has been given with variable success in psoriasis and other 
cutaneous diseases, apparently from a remote local acdiion on 
the skin. It is also e.xcrctod by the kidne 3 * 8 , and stains the 
urine yellow. 

8enna Alexandrina* — Alexandrian Senna. 
The dried leaflets of Cassia acutifolia (Cassia lanceo- 
lata). From Alexandria. 

Ckaractm^e . — About J to fully 1 inch long, lanceolate or 
oval-lanceolate, acute, unequal at the hasey entire, thin, brittle, 
pale yellowish-green ; veined on the lower surface ; nearly 
smooth. Odour peculiar, faint, tea-like; taste mucilaginous, 
nauseous, sickly. ImpHritieSy and euhstancee resembling Senna : 
Solenostemma Argel, Uva Ursi, and Barosma, all equal at the 
base. 


Senaa Indica. — East Indian or Tinnivblly 
Senna. The dried leaflets of Cassia angustifolia 
(Cassia elongata). From Southern India* 

Characters , — About 1 to 2 inches in length, lanceolate, 
acute, uneqml at the base, thin, entire; yellowish-green and 
smooth id)ove, somewhat duller beneath ; glabrous or slightly 
pubescent. In odour and taste similar to Alexandrian Senna. 

Senna contains an active principle, eaihariie 
acid; a colouring matter closely allied to ehrysophanie acid.; a 
peculieir unfermentable sugar, mthartc*mannite; other obscure 
ghicoftides, emnapierm and sennaerol; and various vegetable 
salts. C^hartio acid, a highly important body, is an amor- 
phous j^luOoside, which forms salts with bases, 

and can be biyken up into glucose and cathaiiogenio acid. 
Dcscy 10 to 30 gr. in powder. 
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Fvepuraiiom of either kind of Senna, 

1. Confectio Sexmn.— Senna, 7 ; Coriander Fruit, 3 ; Figs, 12 ; 

Tamarind, 9 ; Cassia Pulp, 9 ; Prune, 6 ; Liquorice, 1 ; 
Sugar, 30 ; Water q,8, to make 75. Lo&e^ 60 to 120 gr. 

2. Infogum Senna. — 1 in 10, with Ginger. 1)086^ 1 to 2 ii.02. 

From InfuBum Senna U prepared: 

Mxstura Sbnn.« Composita. — I nfusion of Senna, 16 ; Tinc- 
ture of Senna, 21 ; Sulphate of Magnesium, 4 ; 
I-<iqiiiu Extract of Liquorice, 1 ; Compound Tincture 
of Cardamoms, 1^. JJose, 1 to 1^ fl.oz. 

3. Syrnpus Sennsa. — Senna, IG oz. ; Oil of Coriander, 3 mins. ; 

Sugar, 24 oz. ; \N’'ator, 6 pints ; Iteetified Spirit, 3 fl.oz. ; 
to nuiko 42 oz. Jhse^ 1 to 4 fl.dr. 

4. Tinctura Sennas. — Senna, 2| oz. ; liaisins, 2 oz. ; Caraway 

and Coriander, of each Joz^; Spirit, 1 pint. Voeuy 
2 to 8 ll.dr. 

Senna is aho the moat important ingredient in PulvU Glycyr- 
rhizas Compositus. 2 in 12. {See page 253.) 


ACTION AND USES. 

1. IMMEDIATK LOCAL ACTION AND USES. 

Given internallg^ Senna stimuIateB the muscular coat of 
the intestine, apparently by local reflex action originating in 
the mucous surface of the bowel itself: and produces brisk 
pmstaltic movements and purgation within four or five hours. 
The colon is uhiefly stimulated, hurrying di>wn wards the fluid 
contents received from the ileum, which appear as very thin 
copious yellow stools, with excess of sodium salts and digestive 
products, but no special increase of bile. Full doses cause re- 
peated evacuation and griping, but no inflammation of the 
mucous surface. The pelvic structures may, however, become 
hypermmic, leading to hsemorrhoids and the appearance of the 
menses. Constipation does not follow the use of Senna. 

Senna is never given alone, but always with a camiinative 
to prevent griping, and frequently with other purgatives, as in 
the Compound Mixture, it is ono of the most useful of purga- 
tives. It is very extensively prescribed to complete the effect 
of mercurial and other duodenal purgatives, given several hours 
before. It affords at once a rapid and a safe purge at the com- 
mencement of febrile attacks in children, in local inflamma- 
tions, and In cerebral congestion. As an habitual laxative in 
the form of iPulvis Glycyrrhizae Compo^ituif, Senna is most 
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valuable, being a simple stimulant of the muscular coat, which 
neither loses its effect by use, nor produces subsequent consti- 
pation. Combined with bitter and otli^r stomachics, it is use- 
ful in dyspt'psia, the laxative effect of free cathartic acid 
naturally being increased by acids and diminished by alkalies. 

2, ACTION IN TUB BLOOD, SPBCIFIC AND llEMOTB LOCAL ACTION. 

Cathaitic add and chrysophanic acid enter the blood, pass 
through the tissues, and are excreted by the kidneys and mam- 
mary gland ; the cathartic add purging infants at the breast, 
the chrysophanic acid staining the urine yellow. Senna acts 
as a purgative in animals when injected into the veins. 

Hsematoxfli lilg^num. — Logwood. The sliced 
heart- wood of Hsematoxyloa campechianuui. Im- 
ported from Campeachy, Honduras, and Jamaica. 

Charaeters , — The logs arc hard, heavy, cxternHlly blackish- 
red, inieiTUiUy reddish-brown. Hie chips are reddish-brown, 
have a f(3cble agreeable odour, and a swufjtish astringent taste. 
A small portion chewed imparls to the saliva a dark reddish-piuk. 

tiuhatame remnhhng Logwood: lied Sandal Wood, which 
is move dense, odourless, and less astringent to tuste. 

Compodtion , — Logwood contains tmitie and a poculiiir* 

colouring principle, hmimtoxylin^ occurring in colour- 

less crystals, which become rod on exposure to light ; the solu- 
tions undergoing various changes of colour with acids and 
alkalies, and coagulating gelatine. The Decoction precipitates 
perclilorido of iron violet-blue, acetate of lead and other 
metallic salts > beautiful blue. Other less important sub- 
stances occur in logwood, Incompatihka , — Slineral acids, 
metallic salts, lime-water, and tartar-emetic, 

^reparationa. 

1. Deooctiim Httmatoxyli. — 1 in 20, with of Cinnamon. 

Doae^ 1 to 2 il.oz. 

2. ExtrActusn Haunatozyli.— Aqueous. 10 to 30 gr. 

ACTION AND VSES. 

Haettiatoxylon possesses the astringent action of Tannic 
Acid, a^ may be need in the same class of cases. Be4 page 37 h 

Cawlne VMpm -^Cassia Pulp, The pulp obi* 
is^ed the, pods, feoentlj imported, <;» Cassia 
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Fistula, the Purging Cassia. Imported from the 
East or West Indies. 

CharaotfTs of the pods, — Cylindrical, IJ to 2 feet long, 
shortly stalked, slightly curved, hlackiah-hrown, pointed, very 
liard ; indohiscent ; divided by transverse septa into numerous 
colls, each containing a seed and viscid pulp. 1’he pulp 
blackish-brown, viscid, with a sweetish disagroetiblo taste, some- 
what sickly in odour ; containing seeds and dissepiments. 

Composition , — Cassia Pulp contains sugar ^ pectin, mucilage, 
and a purgative principle probably allied to cathartic aad, SSce 
benna^ page 260. 

Cassia Pulpa is contained in Confectio Somioj, about 1 in 8. 


ACTION AND USES. 

Cassia Pulp is a laxative, given only as Confectio Sennse. 

Tamarindii^* — Tamahind, The preserved pulp 
of the fruit of Tamaiindus indica. Imported from 
the West Indies. 

Characters , — A reddish-brown moist sugary mass, enclosing 
strong branched tibros, and brown shining seeds enclosed in 
a tough membranous coat. Taste agreeable, refreshing, sub- 
acid. Impnrify. — Copper; a pii*co of bright iron loft in the 
pulp for an hour should not exhibit any deposit of copper. 

Tamarind contains sugar^ gum, tarianc arid 
and tartrate of potassium, citric, acetic, and vaiious aromatic 
acids. 

Tamarind is contained in Confectio Sennas, 9 in 75. 


ACTION AND USES. 

Tamarind is a pleasant acid refrigerant and gentle laxa- 
tive, For the former purpose it is prepared as an infusion, 
or as Tamarind Whey (1 part of the pulp to 30 parts warm 
milk), which is also a mild purgative, like the Confectio Sennse. 

Copaiba* — Copaiva The oleo-resin obtained 
by deeply cutting or boring into the trunk of Copaifera 
lingsdotffii, and other species of Copaifera. From the 
Valley of the Amazon, West and Indies. 



264 Materia Medka and Therapeutics, 


Charactcva, — A more or less Anlsi id liquid ; generally trans- 
parent, occasionally opalescent and slightly fluorescent ; light 
yellow to pale goldeii brown ; odour Ifeculiar, aromatic ; taste 
persistent, acrid, somewhat bitter. Sp. gr. 0*940 to 0*993. 
Insoluble in water ; soluble in ether, alcohol, fixed and vola- 
tile oils, and benzol. 

CmnposUion. — Copaiva consists of loss than 50 per cent, of 
the oflicial volatile oil^ and more tlian 50 per cent, of resin. 
Oil of Copaiva, isomeric with turpentine, is colourless 

or pale yellow, with the odour and taste of Copaiva. Uesin of 
Copaiva is a brownish resinous mass, consisting of a crystallis- 
able resin, copaivic acid^ Ci{,lf3y02, the chief constituent of tho 
oloo-resin, and a non-crystailisable viscid resin of eopana^ 
amounting to H per cent. 'J'he proportion of oil and resin 
vaiies much with the age and ex]) 08 Jire of tho Copaiva. Im- 
purities. — Turpentine; detected by the odour on heating. 
Fixed oils ; leaving a greasy ring round the resinous stain 
when heated on tmpor. Copaiva dissolves i its weight of carbo> 
nate of magnesium by the aid of h(;at, and remains transparent 
(copaivate of magnesium) ; fixed oils not so. (lurjun balsam, 
coagulating at 270 *^ ; Copaiva not so. Dosc^ ^ to 1 fi.dr. 

From Copaiba is made: 

.Oleum Copaibas. —The oil distilled from Copaiba. Dose, 6 to 
20 min., with mucilage or yolk of egg. 


ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION. 

Copaiva produces an acrid nauseous sensation in the moutli, 
warmth in the stomach, unpleasant eructations, and gastro- 
intestinal irritation like other oleo-resins. Large doses or the 
persistent use of the drug leads to dyspepsia, sic^kness, and 
diarrhoea : it is contra-indicated in irritable states of the stomach 
and bowels. 

2. ACTION IN THE BLOOn, SPECIFIC ACTION, AND REMOTE 
LOCAL ACTION AND USES. 

The active principles of Copaiva are absorbed into the 
blood, and pass thence into the tissues. The action on tho 
organs is obscure. The volatile oil is excreted by the kidney, 
bix>nehi and i^dn, and the resin at least by the kidneys. All 
the iscreUans emell freely of the drug, and the neighbourhood 
of the iwtient is pervaaed with a charactemtic unpleasant 
odour. In thur passing through the eliminating organs, 
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Cupaiva stimulates them, altering their secretions and the 
nutrition of tlieir cells and vessels. The urine is passed more 
frequently, and usually in increased quantity : hut it may be 
scanty, with albumen and blood, pain in the loins, and other 
symptoms of renal eungestion. The albumen thus passed 
must he distinguished from the acid resin of Copaiva which 
may be thrown down from the urine by nitric acid, and which 
is dissolved by heat or alcohol. Carried by the urine into the 
bladder and urethra, and possibly also excreted by the mucous 
membranes of tlie same parts, Copaiva produces along the 
whole genito-urinary tract a stimulant and disinfectant 
effect. A similar influence is produced in the bronchi; tiie 
mucous secretion is increased, and expectoration reflexly ex- 
cited. The stimulation of the skin (and probably the primary 
gastro-intestinal irritation in part) may sometimes cause an 
eruption, the “ Copaiva rash,** not unlike that of measles. 

The uses of Copaiva depend entirely dn its remote local 
effects, the immediate local elfecis only suggesting cai’e in its 
administration. Its cliief application is to the genito-nriiiary 
organs. The resin is given as a highlj" useiul diuretic in 
hepatic and cardiac dropsy, but must be avoided in tho dropsy 
of Bright’s disease. It is much to bo preferred to the Oleo- 
rosin for this purpose. The latter is chiefly employed in 
inflammatory affections of the bladder and urethra, especially 
gonorrhoea, when the first acute symptoms have somewhat 
subsided. Naturally it is less useful in vaginitis. Co})aiva is 
now seldom used in bronchial affections, on account of tho un- 
])lea&ant effects attending it ; but it will sometimes diminish 
und disinfcH't the profuse foul products of chronic bronchitis 
and bi:onehiectasis when other means have failed. It is occa- 
sionally given in skin diseases. 

Acacice Oummi* — G um Acacia, A gummy 
exudation from the stem and branches of Acacia 
Senegal, and from other species of Acacia. Collected 
chiefly in Kordofan. 

Characters and tests , — ^In spheroidal or vermicular tears 
or masses ; colourless, or with a yellowish, brownish, or reddish 
tint ; opaque from numerous minute cracks, toud brittle, or in 
fraj^entfi with shining surfaces. Inodorous ; bland and muci-. 
laginoii$s in taste. Insoluble in alcohol, hut soluble iu water* 
/wpwririeif.— Starch. Gum resins ; detected by smeU and taste. 

Cmpositian , — Gum Acacia consists chiefly of araUe acid, 
or arahin^ CqHiqOis, combined with calcium, magnesium, and 
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])Ota83iiira ; and 17 p«r t*ent. of water. Ineompatihhs . — Alcohol 
itud sulphuric acid. Borax, persalts of irpn, and subacetate of 
lead render it gelatinous. 

Ei'eparatima. 

Mucilago Acacin. — Gum, 4 ; AVater, 6. Dose^ 1 to 4 fl.dr. 

Gum Acuna ii eoutaiued in Mistura Cretae, Mistura 
Guai;,“i, Bui vis Amygdalae Compositus, Pulvis I'ra- 
gucaiitlue (*oiiix)o.situs,aad in all Trochisci. 


ACTION AND USES. 

Acacia possesses vary similar properties and physiological 
eifccls to those of Tragacauth, and is employed for the same 
pui-p<jses. (See Tragacantha.) An objection to its jiharma- 
eeuticol use is its liability to undergo fermentation, and cause 
indigestion and diaiTluea. Its principal application therapeuti- 
cally is for cough, in the fonn of lozenges and linctuses. 

Indigo. — Cj^HgNO. {Ajypendlx B.P.) A blue 
pigment prepared from various species of Indigofera. 

Freparat%on, 

Solution of Siil])h}ite of Indigo. (Appendix J?.P.) The colour 
is debt n>y lid by free Oiilonne. Vnd in testing. 

Pliscidia; Erjthrinee Cortex. {Not official ) — 
The bark of the root of Piscidia erythriiia, Jamaica 
Dogwood. 

Characters . — Quills or flat pieces, | inch thick ; externally 
light-brown, warty; internally dark-brown, fibrous; fracture 
short, greenish. Odour peculiar, strong, disagreeable; taste 
acrid, burning. 

CowposiUon. — Piscidia yields a crystalline alkaloid, pis- 
HdinCy 

Preparation. 

Estkactum Piscidm? Eutthkinas Fluidum. — (XI. S. P.) 

20 to 120 lain. 


ACTION AND USES. 

Jaxyi^ca Dogwood acts first as a stimulant of the brain 
and covdt causing a kind of intoxication and a tendency 
to SfiMnff; and afterwaide ^ a Itypnotic and sedatlva. At 
ike same time it stipaulatee the yafio-motor system, thus raising 
the blood pressure and slowing, the heart. Death o(^urs. by 
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respirator)- failure. It is also luydriatic, diapliorotic, and 
sialagogtie. 

Piscidia has been used as a hypnotic, instead of Opium, in 
the insomnia of alcoholism and insanity ; and as an antispas- 
*inodic in asthma and chorea. Its value as an anodyne is more 
doubtful; but it has been given in neuralgia, sick-headachc, 
and colic. The drug appears to be extremely uncertain. 

UOSkCKM. 

RosflB Oallicro Petala. — Bed Rose Petals. 
The fresh and dried iinexpanded petals of Rosa gallica, 
PVom plants cultivated in Britain. 

Vharaeters, — Usually in little cono-like masses; colour 
fine purplish-red, retained after drying; odour roseate, de- 
veloped by drying ; taste bittoiish, hebly acid, and astringent. 

CompositioiK — Hose Petals contain an aromatic wlatilc oily 
tannic and ffaliie acidSy gum, colouring nuitters, sfilts, etc. 
Oleum ro8w exists in very small quantity ; it consists of an 
aromatic eUjctjptenc, Ci0lij4O, and an odourless solid, rose- 
camphor, 

rreparatiom, 

1. Confactio Rob» Oalllcss.— 1 of fresh Petals to 3 of Sugar. 

Dosfy 30 to 60 gr. ' 

2. Infaauxa Rosa Acidum. — 1 of dried Petals in \ of Diluted 

Sulphuric Acid and 40 of Water. Jhsvy 1 to 2 fl.oz. 

3. Syrupoa Rosas Gallioss.— 1, d^-iedy in 17^. Doscy 1 fl.dr. 

Ro»ae Centifollee Petala. — Cabbage on 
Damask Rose Petals. The fresh fully expanded 
petals of Rosa (^eritifolia. From British plants. 

Characta's, — Largo, thin, delicate. Odour very fragrant; 
taste sweetish, bitter, and faintly astringent; both readily 
imparted to water, 

* Preparation, 

Aqua Rosa.-*"! in 1, by distillation. Pose, I to 2 fl.oz. 

Pmee is contained in Mistura Ferri Composita and 
Trochisci Bismuthi. 


ACTIONT AND USES. 

The preparatieBS of the Bed and the Cabbage Hose are 
chiefly used as pleasant irehioles* The Acyl Infusion is an 
agteeable astringent* 
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Rosse Canince Frnctus. — Fruit of the Don 

Rose ; Hips. The ripe fruit of Bosa canina, the Dog 
Bose, and other indigenous allied species. 

Characters, — About an inch in length, ovoid, scarlet, smooth, 
shiniiig ; inodorous ; taste sweet, subaoid, pleasant. 

Composition — Hips contain malic and citric acids^ free and 
combined ; tanme acid^ mgar^ and a trace of volatile oil, 

Freparathn. 

Confectio Rosa Caumss.— I in 3, with Sugar. 


ACTION AND USE. 

Tlie Confection of Hips forms a very useful basis for pills. 

Amyiifdala Dulcia* — S weet Almond. The ripe 
seed of the Sweet Almond tree, Prunus Amygdalus. 
var, dulcis. Imported from Malaga, and known as 
the Jordan Almond. 

Characters, — Above an inch in length, nearly oblong, acute 
at on© end, rounded at the other ; compressed ; with a scurfy 
brown coat. Taste bland, swoot, nutty. Impurity, — The bithu’ 
almond, which yields odour of HCN when bruised with water. 

Amyfgdala Amara. — B itter Almond. The 
ripe seed of the Bitter Almond tree, Prunus Amyg- 
daJus, var, amara. Brought chiefly from Mogadore. 

Characters. — Kesembles the Sweet Almond in appearance, 
but is broader and shorter, has a very bitter taste, and whon 
rubbed with water emits an odour like ratafia. 

Composition , — Both varieties of Almond yield by expres- 
sion about 60 per cent, of f^ed oil, Oleum Amygdalss, and 
albuminous substances including The bi&)r variety 

also yields, by distillation with water, a volatile oil, Oleum 
An^gdolss Amarjn, Essential Oil of Bitter Almonds, 
C^HgCOH, not oflicial. The two oils must be, carefully 
disiinguisl^, inasmuch as the crude form of Bitter 
AlmOn4 Oil generally sold is highly poisonous, from 
admixture with 4 to 8 per cent, of hydrocyanic acid. 
Bit6elr Ahnonds ooniain neither the volatile oil nor hydro- 
cyttnio acid until moistened, but 2 to 3 per cant, of 

Cji„Hi)|,NOa, a crystalline gluooside, which^ in the 
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presence of water, snd under the fermentative influence of the 
emulsin, breaks up into the volatile oil, hydrocyanic acid, and 
glucose: CopHarNOn + 2H2O = C6HBC0H+HCN+2C«Hi20fl. 
When purmed by separation of the hydrocyanic acid, Volatile 
Oil of Bitter Almonds is not poisonous, consisting, as it does, 
of hydride of benzol (C7H5OH), with benzoic acid fCrHgOs) as 
a product of oxydation by exposure, and other allied substances ; 
and is used for flavouring sweets. Nitrobenzene, however, 
ai tilicial Oil of Bitter Almonds, or “ Nitrobenzol,” CgH4(N02)H, 
which is sometimes substitiited for it, having a very similar 
flavour, is decidedly poisonous, and has caused death. 

Frmn, either RwcH or UUfer Almond is made : 

Oleum Amygdala. — Almond Oil. The oil expressed from the 
Sweet or Bitter Almond. Pale yellow, nearly inodorous, 
with a bland oleaginous nutty taste. Dose, 2 to 4 fl.dr. 

Almond Oil is contained in Oleum Phosphoratum, ITnguen- 
tum Cetiicoi, XJnguentum Ticsinsp, ITngnentum 
Simplex (and its preparations). It is used in pre- 
ference to Olive Oil, as it makes a whiter ointment. 

Freparatiom of the Sueet Almond. 

Pulvia Amygdala Compositus. — 8, to 4 of Sugar, and 1 of 
Gum Acacia. Dose, 60 to 120 gr. 

F}'om Puhis Amygdalee Compositns is prepared : 

Mistura Amyodal.*:.— I ; with Water, 8. Dose, 1 to 2 fl.oz. 


ACTION ANI> USES. 

The Sweet Almond is demulcent and nutritive, and has 
been ground into a flour for making cakes to be eaten by 
diabotic patients, instead of starchy food. The Compound 
Powder and Mixture are used only as vehicles for insoluble 
powders and demulcent cough medicines. 

Almond Oil has the same action, and is used for the same 
puT^ses, as Olivo Oil, which, though less agreeable, is generally 
em^yed as being cheaper. See Oleim Olim, page 314. 

Pranam«— Prune. The dried drupe of Frunus 
dome^ca, the Plum. From the south of France. 

Ghttraeiers, — Ovoid or oblong; inch long; black; 
shrivelled; pulp brownish, without mark^ (^our ; taste sweet, 
somewhat mucilaginous and acidulous. * 
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CompoBithn . — The prune contains acid, and a 

purgative principle. ^ 

J^'unum in contained in Confectio Sei^lNild, 6 in 75. 

ACTIOK AND USES. ' 

The Prune is nutritive, demulcent, and laxative. 

It may be oideied as an article of diet in Imbitual constipation. 

liaurocerasi Folla«>-CHERRY-LAUE£L Leaves. 

Tlie fresh leaves of Primus Laurocerasus. 

CharacterB, — Thick, coriaceous, on strong short petioles ; 
oblong or somewhat obovate; 6 to 7 inches long, tapering 
towards each end, recurved at apex; distantly but sharply 
st^rraled and slightly revoliite at margins ; dark-green, smootli, 
nnd shining above, much paler benoath ; midrib prominent, on 
either ^sido of which, towards the base, are 1 or 2 glandular 
depiH?s8ions. On bruising, they emit a ratafia-like odour. 

V.ompoBxtion. — Ohori-y Laurel Loaves yield by distillation a 
variable amount of hydmyanic acid and a volatile oil, by a pro- 
cess of doconi position resembling that just described in the 
Bitter Almond. Neither emulsin nor ordinary amvgdalin has, 
however, be<'n demonstrated in the leaves, but a resinoid bo<iy, 
which yields with emulsin hydrocyanic acid, and is called 
“ mmrphouB amyydalin.^^ 

Vrepnrafion, 

Aqua Laurocarasl. — 1 in by distillation, and tho addition 
either of Water or of HydrfKjyanic Acid to the distillate, 
so fts to adjust the strength to OT per cent, of Heal 
H}iirocyanic Acid, as t(«tod volumctrically with AgNO^* 
IncompatibhB : metallic salts. Doee^ ^ to 2 fi.dr. 


ACTION AND USES. 

Cherry Laurel Water possesses the action of Diluted Hy.. 
drocyanio Add, and is also a flavouring agent. {See page 184.) 

C«siNa.-*-Koufiso. Tlie dried panicles (chiefly of 
the female flowers) of Hagenia abyssinica. From 
AbydmnjA. /' ' ' 

compressed dusters or roTle, 10 inches or 
ihdre long ; or ih frag^ments ; brownish or greenisfa-^brown 
(fennde flowers herby, tea-like; taste Wibm 
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acrid, disagreeable. Separate panicles much branched, zigzag, 
covered with hairs and glands ; a large sheathing bract at the 
base of every branch. Flowers numerous^ small, shortly 
stalked, unisexual, the male brownish-yellow, tho female tinged 
with red ; with 2 roundish bracts at the base of each ; calyx 
hairy, veiny, with 10 sf^gments in 2 alteinating whorls. 

Composition, — Koiisso contains a volatile oil, tamiie acid, gum, 
sugar, and a neutral crystallisable at*tivo principle, koussin or 
coHsin, CiiiflsBOio, soluble in alkaline solutions, hose, J to ^ oz. 

Preparation, 

InfuBUm CuBBO.-“i oz. in 4 oz. Boiling Water ; to be drunk 
without straining, for one dose. 

ACTION AND USES. 

Taken in tho Urge doses necessary, Kousso is apt to cause 
nausea, vomiting, colic, and slight diarrhoea. Its principal 
action is as an anthelmintic, the tape- worms fFienia solium, 
Tsenia mediocanellata, and BothryocepUalus lutus) being readily 
killed by it. It is used for this purpose only, and rarely in 
England. It may or may not require the asaistuiice of a pui*- 
gative to expel tho dead worm. The powdered flowers, either 
in compressed injisses of suspended in an aromatic water, aro 
said to be much more active than the official Infusion. 

MYHTACE^.. 

Caryophyilam,— Clove. The dried flower-hu<l 
of Eugenia caryophyllata. From Penang, Bencoolen, 
and Amboy na. 

Characters. — Over half an inch long, consisting of a daik- 
brown, wrinkled, subcylindrical, somewhat angular Cidyx tube, 
tapering below, and surmounted by 4 teeth, between which 
tho paler-coloured petals, enclosing tho stamens and style, are 
rolled up in the form of a ball. Odour strong, fragrant, spicy; 
taste very pungent, aromatic. Emits oil when indented. 

Ootnposiiion, — Cloves contain 20 per cent, of the official 
oil, tannic acid, and gum. Oil of Cloves consists of eugenol 
{eugenic acid), CioH^sO-^, chomicaHy resembling Phenol, and a 
terpene, ^ A crystalline body, ft^genin, isomeric with 

eugenol ; a neutral body, caryophgllin, isomeric with camphor ; 
and a salioyl compound, can also be obtained from Cloves. 

Preparations, ^ 

in 40. Pose^ 1 tb 4 
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Caryophylhim is aho cmtaiued in Tnfusum Aiirantii Compositum, 
Mistura Ferri Aromatica, and Vinuiii'Opii. 

From Caryophyllum is f}iade : 

Oleum CaryophylU.— Oil of Gloves. The oil distilled in Britain 
from Cloves. Colourless when recent, becoming red- 
brown, with the odour and burning sjpicy taste of the 
Clove. Tt is one of the few volatile oila heavier than 
water. J)osSy 1 to 4 min. 

Oleum. Caryophylli is contained m Confectio Si*amnionii, 
Pilula Colocynthidis Compo^tii, and Pilula Colo- 
cynthidis et Hyoscyatni. 

Imompatibles. — Lime-water, siilts of iron, mineral acids, 
and gelatine. 


ACTION AND USES. 

Cloves may be taken as the type of a great group of reme- 
dies, other members of which are Orange, Lemon, Pimento, 
Cajuput, Caraway, Dill, and many more, which are met within 
our systematic review of medunnul plants. This group is 
known as the Aromatic VolatUo Oils, of complex and variable 
chemical composition, as described at page 8. lliey are closely 
allie^l, on the one hand, to Phenol (Carlwlic Acid) and Benzoic 
Acid; on the other hand to still more complex vegetable products, 
the Balsams and Cuxn-resina. Instead of dislocating the various 
members of the group of aromatic oils from their proper bota- 
nical position to disciiss them toother, we will describe their 
action and uses once for all under the present head, it being 
understood that what is said of Oil of Cloves applies to the 
other substances, with occasional qualifications. 

1. IMMEDIA^B LOCAL ACTION AND XJSSB. 

Externally^ Oil of Goves and allied substances closely re- 
semble Turpentine in their properties. Whilst preveuting or 
arresting decomposition, they redden and infiame Uie &in, 
and cause for a time smarting pain, which gives place to local 
anesthesia. Oil of Cloves and other fimgrant oils are too 
costly to be used externally, except to scent liniments ; but 
the concrete 'foils,” or solid constituents of the oils, of Pepper- 
mint, Thyme, Eucalyptus, Myrtle, etc. (stearoptenes), are ex- 
cellent aiptiiep^es. local anesthetics, stimulants and counter- 
teitanti^ and !!^rpontine and Camphor are common api^ica* 
tIonMor these purposes. Such aromatic subsiances might be 
used to disinleet^oul wounds and ulcers, and promote healing; 
to haeien the removal of chronic infiammatory products by 
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incz^dng the local blood flow, and thus to reduce swelling in 
or under the skin, the periosteum, or the joints ; to relieve neu- 
talgic and rheumatic pains, such as sciatica and lumbago, by 
dulling tho sensibility of the nerves ; and to act reflexly on 
dee^^er jjarts (for instance, the lungs or heart), when applied to 
tho skin over them as counter-irritants. 

Internally. — In tho mouth the aromatic Oils of Cloves and 
its allies act much as they do on tho skin. Besides being anti- 
septic, they dilate the local vessels (? directly), and thus in- 
crease the circulation, heat, and nutrition, and may even cause 
inflammation They li^tate the nerves, causing pain associated 
with a sense of burning ; bnt depression quickly follows, and 
local anmsthosia. Oil of Cloves is a valuable application in 
toothache from dental caries, acting at once as an anodyne and 
disinfectant. At the same time, the nerves of taste and am^ 
(flavour) are powerfully excited. Several reflex results, of tho 
nrst importance in digestion, follow these local changes, 
namely : {IJ salh^ation ; (2) a flow of mucus ; (3) hypercemia 
of tho gastnc mucosa, a sense of hunger, and a flow of gastric 
juice. Therewith there occur (4) stimulation of the appetite 
and increase of relish by the pleasing flavour. In a word, 
aromatics produce an inoreased desire for, enjoyment of, and 
digestion of food. 

Aromatic Oils are accordingly used very extensively in 
cookery, where tho proper use of them constitutes an impoitant 
portion of the culinary art. Those of them which are also 
hitter, such as Orange, are taken with wines and spirits as 
various aromatic bitters,” liqueurs, etc., to rouse or strengthen 
appetite and digestion before or during a meal. In pharmacy 
they are employed to con'cct the tastes of nauseous dnigs ; and 
therapeutically they are given in dyspepsia and debiHtjr along 
with most bitters to increase the saliva and tho gastric juice. 

In the stomach the effect of Aromatics on the vessels and 
nerves is continued. Besides causing an increased flow of 
juice by stimulation of the mouth, these suhstances are power- 
ful stomaohics in several ways. The vessels of the mucosa are 
dilated ; the nerves of the same kre first excited (causing a sense 
of heat in the epigastrium) and then soothed, thus relieving t^n; 
the contents, if decomposing, as in dyspepsia, are partly disin- 
feoted. Their influence is equally important. The muq- 
cttlar coat is stimulated, thus increasing the gastric movements, 
and the cardiac orifice is perhaps relaxed : Aromatics thus ex- 
pelling flatulence, and leUeving painfuLeramps, spams, hiccup, 
and other fpms of distress, an effect generally described as car- 
iniliAldV0» Distant organs are also reflexly stimulated : the vij^our 
of the blood pressure raised, and the spmal, 



274 Mai'kria Medic a and Jherapeutics. 


medallar\% and even cerebral centres temporarily excited, to 
the relief of low, hysterical, and spasdiodic syini>toras, as 
well as of more serious conditions such as asthma, cardiac pain, 
and palpitation. Aromatics are thua general etiinulants and 
aatiepasmodics. 

In the intestwes the Aromatic Oils may still be found partly 
unabsorbed, acting on the same structures as before, increasing 
the local circulation and secretions, stimulating the intestinal 
movements, and expelling flatus. They thus relieve or prevent 
pain or spasm (colic), and provide us with valuable coxr^ivee 
of the griping tendencies of many purgatives. The constitution 
of the most important compouna pills, powders, and laxative 
draughts should be studied in this connection, such as Pilula 
Bhei Gomposita, Pulvis Jalapm Gompositus, and Mistura Sennse 
Oomposita. Garyoph^dlum is slightly astringent, by virtue of 
its Tannic Acid. 

2. ACTIOX IN THE BLOOD. 

The Aromatic Oils of Gloves and its allies enter the blood as 
such, and whilst oxydised in part by the red corpuscles, leave 
the circulation mainly unchanged. Some of them are known 
to increase the number of wMte corpuscles, by the dilatation 
of the abdominal vessels just described, and consequent stimu- 
lation of the organs which supply the blood with leucocytes. 

3. SPECIFIC ACTION AND USES. 

The Aromatic Oils are rarely given in sufficient doses to 
produce definite specific effects on the tissues and organs. It 
may safely be assumed that in the main their action closely 
resembles that of Turpentine, or that of Camphor, respectively, 
according ns the elceoptene or the stearoptene is in excess in the 
paxticul^ drug. {See pages 380 and 354.) Spooking generally, 
they are stimulant and antisimmodic ; but let it be noted 
that a great part of this effect is reflex from the stomach, as 
has just been described. 

4. EBMOTE LOCAL ACTION AND USES. 

The Aromatic Oils are excreted by the kidneys, skin, 
bronchi, liver^ and probably the bowels, partly unchanged, 
partly as resins. In passing through these structures &ey 
itbnitUita iMid disinfeet them. This subject is of the first im- 
portanoe in pharmacology, and will be b^t discussed under the 
head of Turpentiue, an oil which produces very marked .remote 
elleota* (See poge 380.) 

i^biMiita.^T^i'iitSNTO. The dried uitripe full 
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grown fruit of Pimenta oMcinalis, the Allspice tree. 
Prom the West Indies. 

Chnraciers, — Dry, light, roundish, one-fifth of an inch or 
more in diameter, crowned with the remains of the calyx as a 
raised scar llke ring. Pericarp roughisli from presence of oil 
glands ; brittle, dark-brown, 2-celled, each cell contiiining a 
brownish-black compressed rcniform seed. Odour and taste 
warm, aromatic, resembling Cloves. EuhstanccH resembling Pi- 
mnto : Pepper, which has no calyx ; Cuhebs, which is stalked. 

Pimento contains chiefly the official 
oi?, chemically identical with oil of cloves. 

rreparaiions. 

Aqua PimeutsB.— 1 in 11^, by distillation. Bose, 1 to 2 fl.02. 
Fro$n rimenin is math : 

Oleum Pimentffi. — The oil distilled from the fruit in England. 
Colourless, becoming brown by keeping. 8p. gr. 1*02. 
Sinks in water. Bose, 1 to 4 min. 

ACTION AND USES. 

The action and uses of Pimento are the same as those of 
the preparations of Cloves and other aromaticB. 

Oleum Cujupiiti. — Oil of Cajuput. The oil 
distilled from the leaves of Melaleuca minor. Im- 
ported from Batavia and Singapore. 

Characters, — Transparent, limpid, very volatile, pale 
hlu6ish*{j;reon ; odour strong, agi’eeahle, camphoraceous ; taste 
warm, bitterish, {iromatic, camphoraceous, succeeded by a sen- 
sation of coldness. Bp. gr. '1^14. 

Composition , — Oil of Cajuput consists of hydrate of c^jupu~ 
tene (J), isomeric with Borneo Camphor, Ci0Hi^,H2O, and a 
second oil (^), boiling at a higher temperature* Impurities,— 
Copper ; detected by usual tests. Other volatile oils. Bose, 1 
to 4 min. 

Preparation, 

SpirituB Cajuput!.— *1 to 49 of Spirit. Bme, 30 to 60 min. 

OH qf Cajuput is also contained in Linimentum Crotoms. 


ACTION AND USES. 

Cajuput Oil resembles in its notion and uelbs Oil of Cloves. 
It is used externally, as a stimulant and eountw-ixritant. 
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Oleum KncalyptL — O il of Eucalyptus. Eu- 
calyptol. The oil distilled from the fresh leaves of 
Eucalyptus globulus; Eucalyptus amygdalina; and 
probably other species of Eucalyptus, the Gum Tree. 
From Australia. 

Colourless or palo straw, becoming darker 
and thicker by exposui’e. Odour aromatic; flavour spicy, 
pungent, leaving a sensation of coldnoss in tho mouth. 
Neutral. Sp. gr. 0*900. R^dily soluble in alcohol. 

Oomjmition . — Eucalyptol consists of 70 per cent, of a 
terptmo yviih rpmetw 5'10®14i and an oxydised portion; 

also of an oil isomeric with hydrate of cajuputone. It readily 
changes into a resin, yielding ozone. DosCf 1 to 4 min. 

Pt'eparatim. 

Ungaentum Eucalypti. — 1 in 5 with Hard and Soft Paraffin. 

Eucalyptus Gauze (non-official) is also prepared. 

ACTION AND USES- 

Externally. — Eiicalypt\is Oil is a powerful aAtis^tlc and 
disinfectant. Tho Gauze for a time almost suppl^ted Gsirholic 
Acid Gauze in Lister's process, as hoing neither irritant locally 
nor poisonous when absorbed, but it is now aeldom used. 

Internally. — The action of Eucalyptus Oil is nearly tho 
same as that of Oil of Turpentine, with which 'it is otherwise 
so closely allied. (6><? page 378.) It is antipyretic and anti- 
periodic to a degree, like Quinine, and was once believed to he 
of Value in ague. The Blue Gum tree is planted in aguish 
di^ricts to free the soil from malaria. The Oil has been given 
with benefit in typhoid fever, septiommia, and ^eumonia. 

Tho remote local action of Eucalyptus is important. It 
loaves the system by tho kidneys and lungs, giving its odour 
to their excretionsj and disinfecting these and the mucous sur^ 
faces. The Oil is therefore indicated, on the One hand, in 
pyelitis and cystitis; and, on the other hand, in furonchitiSi di- 
lated bronchi, and asthma. 

Ba4i€iis€ortex.~P<>MEOBANATERooT 
Bahk. dried bark of the root of Punica Grana- 
pLv^ Obtained from the South of Europe. 

, quUbi or fragments, 2 to 4 jndhes long ; 

caetnNiaQy yeHofwiidifgiioy, wrinkled emoked with fsint 
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longitudinal 8tria9, or ftirrowed with corky bands ; internally 
nearly smooth, yellow ; fracture short ; no odour ; taste astrin- 
gent, feebly bitter. 

Composition, — Pomegranate Boot Bark contains tannin ; a 
colourless oily volatile alkaloidal body pelletienne ; also a sub- 
stance resembling mannite {see page 318), mucilage, etc. /n- 
eompatibles : Alkalies, lime-water, metallic salts, gelatine. 
J^reparation, 

Decootum Granati Badicis. — 1 in 10. Dose, 2 to 4 il.oz. 


ACTION AND USES. 

Pome^analo Boot Bixrk Ims an anthelmintic and slightly 
irritant action, much like Konsso, but is somewhat astringent 
unless taken in large quantities. It is used in the treatment of 
tape- worm, which is expelled (not actually killed) by tho Decoc- 
tion, preceded and followed by a purgative. 

DIPTEBOCABPlNEi9&l. 

Chaulmugra Oil. {Not official ) — The oil ex- 
pressed from the seeds of Gynocardia odorata. India. 

Oharactci's . — A pale-brownish unctuous solid, with a dis- 
agreeable smell and taste. 

Composition , — Cluiulmugra Oil contains a quantity of 
palmitk aeid^ with thi'co other fatty acids, including gyymardio 
acid^ tho supposed active principle. J)ose^ 2 to 15 gr., in milk 
or emulsion. 


ACTION AND USES. 

Chaulmugra Oil is believed to bo a local stimulant and 
nutritive, when administered either by inunction or internally. 
It was for a time much praised in leprosy, and has also boon 
used for phthisis, lupus, psoriasis, and clinic rheumatism. 

CUCUBBITACE.E. 

€olocynthidisPalpa.--GoLOCYNTH Pulp. The 
dried peeM fruit, freed from seeds, of Citrullus Colo- 
cynthie. Imjwrt^ chiefly from Smyrna, Trieste, 
Pmnee, and Spain. 

CAotvw^s.’-'Whitish bolls, about 2 inches in diameter, 
very light, spongy; consisting of pulp with embedded seeds. 
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Broken-up pulp, alone official, is light, spongy, white or yel- 
lowish-white, inodorous, intensely bitter. Impurities, — Seeds 
and cortex, ground up with the pulp. / 

Composition . — The active principles of Colocynth are a 
bitter glucosido cohctjnihin^ CfigHj^Oag, usually amorphous, 
but crystiilUsablo, readily soluble in water and alcohol; and 
eiiniUin^ a resinoid powder, insoluble in water. Doscy 2 to 8 gr. 

Treparati/ens, 

1. Eztractum Colocynthidis Compositum. —Colocynth Pulp, 

6; Extract of Socket rine Aloes, 12; Rosin of Scammony, 
4 ; Curd Soap, 3 ; Cardamom Seeds, 1 ; Proof Spirit, 1 GO. 
Bose.y 2 to 5 gi*. 

2. Pilula Colocsmthidis Composita.— Colocynth Pulp, 1 ; Barba- 

does Aloes, 2 ; llesin of Scammony, 2 ; Sulphate of 
Potassium, Oil of Cloves, J ; Water, q.s. (about J). 
Boscy 5 to 10 gr. 

from Bilnla ColocynthuHs Composita is made : 

riLn.A CoLOCYXTHinia et Hyoscyami.— 2 ; Extract of 
Ilycscyamufl, 1. Boscy 6 to 10 gr. 


ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION AND USES. 

Colocynth is a poworful gaatro-intestmal Btimnlant or 
irritant, according to the amount given, causing speedy large 
and watery evacuations of the bowels, attended by giiping an<f 
general depression unless its effect be covered by a carminative. 
It is one of the most powerful of official purgatives, acting as 
a hydragogue cathartic, as well as on the muscular coat and 
intestinal glands and liver, the secretions of which are rendered 
abundant and wab'iy. 

Colocynth is always used in combination with milder 

S tives and caniiinativea. The Compound Pill is exten- 
employed alone, or with Calomel or Blue Pill, as an 
occasional purgative, to produce free e^'acuation of the bowdis, 
and relieve the poi-tal system, after free living, in bilious 
derangement, or in chronic constipation. It is less suitable as a 
habitual purgative. Its hy^agogue effect is employed in 
cerebral congestion, where rapid “ derivation ” is required; and 
in dropsies, e^ecially ascites, either alone or as the basis of a 
piU containing Elaterin. Colocynth must bo given lirith cautioxi 
m pregijancy, entirely avoided in delicate or irritable con- 
ditions of iho stonuKdi and bowels. 
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2. ACTION IN THE BLOOD ; SPECIFIC AND REMOTE LOCAL ACTION. 

Colocynthin enters the blood, and is excreted partly by 

the kidneys, being, according to some, a diuretic. 

Ecballil Fmetus.— Squirting Cucumber Fruit. 
The fruit very nearly ripe of Ecballium Elaterium. 

From plants cultivated in Britain. 

From EcbaUii Fructus in made: 

Elaterium. ~ A sediment from the juice of the Squirting Cu- 
cumber Fruit- Made by pressing the juice from the 
incised fruit, straining, decanting, and drying the sedi- 
ment on tiles. 

Charneters. — In flattened or slightly incurved pieces, about 1 
lino thick ; light greenish-grey ; friable ; odour faint, 
tea-like ; taste bitter and acrid (but not to be tasted by 
the student), hnpuritm, — Starch, flour, and chalk. 

Composition. — Elaterium contains the ofiicial active neutral 
principle, elaterin. BosOf to i gr. 

From Elaterium is made: 

Elaterinum.— Elaterin, C 3 JlggOj. The active principle of 
Elaterium, 

Source. — Made by exhausting Elaterium with chloroform, 
adding ether to the solution, washing the resulting 
precipitate with ether, and purifying by recrystal- 
iisation from chloroform. 

Characters and tests . — Small colourless bitter crystals; in- 
soluble in water, sparingly soluble in spirit. With 
molted carbolic acid it yields a solution which, with 
H 2 SO 4 , becomes first crimson and then rapidly scar- 
let. Dose, ^ to gr. 

Freparation. 

Pulvis Elateritti CompoaitUB.— I to 39 of Sugar of 
liTilk, Dose, k to 5 gr. 


ACTION AND USES. 

Elaterin acts much like Colocynth, as a gastro-inteBtiiial 
Irritant, but is decidedly more violent, being the most powerful 
hydragoguo purgative which we possess. It produces, even in 
doses of to 4 gr., numerous very watejy motions, with 
griping ana oonsideratde depression. 
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Elatcrin h used almost entirely as a hydra^ogud purga* 
tive in dropsios and nrannia, relieving the venous pressui'e by 
free evacuation of fluid into tho bowel. More rarely it is given 
as a rapid “ deiivative ” in cerebral case® ; and still more rarely 
as an evaciiant in obstinate constipation. This drug must bo 
used with caution, and must not be ordered in catarrhal states 
of the stomach or bowels. 

UMBELLIFEliiE. 

* 

Conti Folia. — H emlock Leaves. The fresh 
leaves and young branches of Coniuui maculatuin ; 
gathered from wild British plants when the fruit 
begins to form. 

Characters . — Pinnatoly divided, the lower leaves decom- 
pound and sometimes 2 feet long; glabrous; arising from a 
smooth stem marked with dark purple spots, by clasping 
petioles, those of the lower leaves hollow. Odour strong and 
very disagieeablc, especially when rubbed with solution of 
potash. J)me^ in pow(hr, 2 to 8 gr. 

Conti Fruetus.-' Hemlock Fruit. The fruit of 
Oonium maculatuin, gathered when fully developed, 
but while still green, and carefully dried. 

Chai'aefers.-- About J inch long, broadly ovoid, compressed 
latorallj^ crowned by the dopres^ stylopod; dull greenish- 
grey. Consists usually of the separatod mericarps, each pre- 
senting 6 prominent crenated ridges, with .the furrows smooth, 
and without evident vittm. Powdered and rubbed with solu- 
tion of potash, it yields a very strong disagreeable odour. 

Summicea resonhlin^ Conium Fruit : Caraway, Anise, Dill ; 
known by presence of vittac. 

CamposiHov, ---Tho active principle of Conium is a yellowish 
liquid alkaloid, CgHi^jllN. It is strongly alkaline, oily, 
and volatile ; with a peculiar disagreeable mouse-like <HLour; 
nearly inscluble in water. It is readily disengaged from the 
{Reparations of the plant by the addition of alkalies ; and is 
liable both to conA^ersion into an inert resinous mass by ex- 
postu% and to decomposition by heat. The preparations of 
Coniuim lor thesb end probably other reasons, are peculiarly 
uncertain, fu strength and action. Coniie mthyl^nim^ 
a Wourless fluid, and omhydri^ CgHirNO, crye* 
taOiffiSu mo^ exiift Jh Hemlock* alkies, 

tvgetam ahd astrlitgehtei 
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Ti'epairaiiom, 

A. Of Comi Folia: 

1. Extractum Conii,— A grem extract. 30 in 1. Dose, 2 to G gr. 

From FxtraeUm Conii in prepared: 

Pii.VLA Conii Ookposita. — Extract of Hemlock, 6; Ipe- 
cacuanha, 1 ; Treacle, q.s. Done^ 6 to 10 gr. 

2. SnccuB Conii. — 3 of the expressed juice, with 1 of Spirit. 

JDoBe^ 30 to 00 min. 

From Snceun Conii are prepared: 

a, Cataplasma Conik — J uice, 1, evaporated to Lin- 
seed Meal, 4; Boiling Water, 10, 

f}, Vapoii CoNiNAi. — Juice, i fl.oz. ; Solution of Potash, 
1 d.dr. ; Water, 1 fl.oz. DosCf 20 inin., put on the 
sponge of an inhaler containing hot water, 
n. Of Conii Fruetus : 

Tinctnra Conii.-^l in 8 of i^' 00 / Spirit. Done^ 20 to 00 min. 


ACTION AND USES. 

1. IHMGDIATB LOCAL ACTION AN1> V8P.S. 

Exte^ nallg applied as the Cataplasm, Conium has long been 
esteemed an anasthetic, and been used to relieve the piin of 
cancer, as well as to promote the absorption of tumours. Careful 
(ixperiment fails to confirm this opinion, the whole of the sensory 
nervous system remaining unaffected by the drug, unless in- 
directly by poisonous doses. 

Conium sometimes causes irritation and vomit- 
ing. The Extract is an adjuvant vehiclcf of purgative powders, 
such as Calomel. 

2. ACTION IN THE BLOOD, SPECIFIC ACTION AND USES, AND 
llEMOTfi LOCAL ACTION. 

Oonine is readily absorbed into the blood; reaches the 
tissues ; and is found unchanged in many of the organs after 
administration. Moderate doses cause a sense of weight in the 
legt and weakness of the knees; confusion of vision, with 
drooping of the upper lids, and sw^ollen appearance of the eyes; 
giddmess; thickness of speech, and slight dysphagia, ^^e 
poisonous effects of tho plant are well described in the classical 
account of the death of ^crates. 

On analysis, the action of Conium is found to be as fol- 
lows : The aootor nsms are the parts speSially attacked by 
Conium, being pmlyied hm, their extremitiee upwerds^, 
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whence the heaviness and weakness of the hmhs. Tiie muscles 
themselves remain imtable. The motor pai*tB of the cord are 
but slightly affected, but their reflex excitability is moderately 
reduced. The respiratory centre in the medulla is finally 
paralysed ; the cardiac and vascular centres are not definitely 
mflucnced. The convolutions remain intact until asphyxia 
supervenes. The corpora striata are possibly depressed. Death 
in Ilemlock p oisoning occurs by asphyxia, due to paralysis of the 
respiratory nerves and depression of the respiratory centre. 

Coniuin, although of gi‘cat interest to the pharmacologist, 
is but little used in medicine. It has been recommended, as 
large doses of the Succus, in spasmodic and convulsive diseases 
such as tetanus,, chorea, and epilepsy ; in mania with muscular 
excitement ; and in asthma, pertussis, and spasmodic affections 
of the larynx. Vapor Conime would appear to afford relief in 
some of the last-named class of cases. Possibly the Compound 
Pill may allay spasmodic cough. 

Conine is excreted unchanged, chiefly in tho urine. 

cla. — Asafostida. A gmn-resin obtained 
by incision from the living root of Feimla Narthex, 
of Ferula Scovodosma, and probably other species. 
From Afghanistan and the Punjab. 

Characters, — Irregular masses, comj)osed of tears aggluti- 
nated by a darker softer material. Ilrokcn or cut, tho exposed 
surface is amygdaloid, tho fractured tears opaque and milk- 
white at first, changing to purplish-pink, and finally to dull 
yellowish-brown, ihiroly in tears. Taste bitter, acrid, alli- 
aceous ; odour strong, alliaceous, persistent. With water it 
forms a white emulsion. Tho freshly fractured surface of a 
tear, touched wuth nitric acid, assumes briefly a fine green 
colour, Sithsianeea resmhVxng Asafootida : Galbanum, Ammoni- 
acum, Benzoin; known by odour. 

'Asafoptida contains 6 per cent, of a volatile 
oil, 65 per cent, of resin, and 25 per cent, of ffum. The oil is 
probably complex, but consists chiefly of sulphide of allyl 
essential oil of garlic, to which tho uni»leasant odour 
is due. The resin also contains 8ulx>hur. Impurities, — ^Earthy 
matter, detected by burning. Dose, 5 to 20 gr. 

Preparatims, 

1. AMfestida.— 30 gr. in 4 fl.oz. of Water. 

2^ PUttla Alee« «t Asafostidss. —Equal parts of Socotrine Aloes, 
AsafoetidiiJSard Soap, and Confection of Kosesi 
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3. Pilula Asafodtidn Composita. — Syn. : PiluU Galbani Com- 

posita. Asiifoitida, 2 ; Galbanum, 2 ; Myrrh, 2 ; 
Treacle, 1. 6 to 10 gr. 

4. Spiritua Ammoni» FoBtidus. — ^Asafoetida, U; Strong Solu- 

tion of Ammonia, 2 ; Spirit, to 20. 4 to I fl.dr. 

6. Tinctnra ABafOBtidsB.— 1 in 8. 4 to 1 tl.dr. 


ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION AND rSEfi, 

Asafootida poBseBBes the action of other volatile oils and 
reBins upon the alimcnlary canal, but differs from them in tliis 
highly important respect, that whilst most of thorn aro aromatic 
and pleasant to the palate, it is extremely disagreeable. The 
mental influence of thisiiiiiisoous impression, added to the other 
stimulant effects on the mouth and stomach (see Caryophyllum, 
page 272), constitutes Asafootida a powerful nervine stimulant, 
which arrests the emotional disturlMinco, muscular spasms, and 
other morbid nervous disorders of hysteria. It is no longer 
used in true epilepsy, chorea, laiymgismus, or asthma. The 
Btimulant action of vohitilo oils on the bowel (see Tcrcbin'- 
thinm Oleum^ page 379), is specially marked, and is employed in 
the Enema Asafwtidm to expel flatulence, relieve constipation, 
and arrest convulsions. 

2. ACTION IN THE BLOOD; SPECiriC, AND REMOTE LOCAL 
ACTION AND VSRS. 

The volatile oil of Asahntida passes through the blood and 
tissues, and is excreted in tlic urino, sweat, breath, and discharge 
from wounds. Thus remotely it exerts the usual stimulant 
action of volatile oils, and is sometimes given as a stimulant 
and'difiinfectant expectorant in chronic brondatis. 

Oalbaniuii*— O albanum. A gum-resin obtained 
from Fenila galbanifiua, Ferula riibiicauliR, and 
probably other species. From India and the Levant. 

CJMracters , — In tears, or in masses of agglutinated tears. 
Tears roundish or irregular, from tho size of a lentil to a hazel 
nut, generally that of a pea ; yellov^ish or orange brown, or 
yellowish-green ; translucent ; rough and dirty on4he surface ; 
hard and brittle in cold weather, softening in the summer, 
and by tho hent of the hand becoming ductile and Sticky. 
The nmm contain pieces of root, stem, and, other impurities ; 
are hard, yellowish-brown, rarely greenish. Odour peculiar. 
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aromatic, not disagreeable; taste bitter, unpleasant, alliaceous. 
EuhHunetft remublmg Galhanum : Aramoniacum, Asafcctida, 
Benzoin ; known by odour. 

Composifion. — Gnlbanum contains 3 to 6 per cent, of a volatile 
oil, isomeric with turpentine, ; 20 per cent, of gum ; and 

65 i)er cent, of reshte, which yield by dry distillation a blue oil, 
and umhelliferone, CgHgOg, in colourless, odourless needles. 

Preparatmi. 

Emplastrum Galbani.— Galbanum, 1 ; Ammoniacum, 1 ; Yellow 
Wax, 1 ; Lead Plaster, 8. 

Galbanmn is also an ingredient ^Pilula Asafootldse Gomposita. 
ACTION AND USES. 

Galbanum acts and is used much like Aeafestidia and Am* 
moniacuirn, and is alwa}^ used with either of these substances, 
chiefly externally. 

Ammonlaeum.— Ammoniacum. A gum-resinons 
exudation from the stem (after being punctured by- 
beetles), of Dorema Ammoniacum. Collected in 
Persia and the Punjab. 

Characters,— la roundish tears, from the size of a coriander 
fruit to a (hony ; or in nodular masses of agglutinated tears ; 
yellowish-brown externally when recent, darkening by keeping 
to cinnamon-brown ; milky white and opaque internally; hard 
and brittle when cold, breaking with a dull waxy fracturo, but 
readily softening with heat. Odour faint, ^uliar, non- 
al^iaceous ; taste bitter, acrid. With water, it forms a nearly 
white emulsion. Coloured yoUow by KHO; a solution of 
chlorinated sodti gives it a bright orange hue. Suhstoiftces re» 
sonbling Ammoniaeum : Asafeetida, Galbmium, Benzoin ; known 
by odour. 

Composition, — Ammoniacum contains about 4 per cent, of 
a volaiit^ oil, 20 per cent, of gum, and 70 per cent, of resin, 
O^oHjoOj. The oil does not contain sulphur. Dose, 10 to 20 gr. 

Preparations, 

1. Empliuitnm AxnmoiiiaGi com Hydraxgyro.— Ammoniacum, 

, , , . 656:;. Mereuxy, 164 ; Olive Oil, 7 ; Sublimed Sulphur, L 

2. Amnum iniA.—A milk-like emulsion. 1 in 32 of 
Water, add^ gradually with trituratioii. Ihse,iito 1 Aoi 

Ammmietom it mlso m infreiient of Emplastrum Galbanl, 1 in 
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11 ; Piliila IpecacuanluB cum SciUd, 1 in 7 ; and Pilula 
ScilloB OompOBita, 1 in 6* 


ACTION AND USES. 

The action of Ammoniacum closely resembles that of the 
other aromatics anti oloo -resins, but it is used almost solely for 
its remote local effects. Being excreted by the bronchial 
mucosa, it stimulates the surface and disinfects tho secretions 
of the part (see Terehinihinm Oleum ) ; and it probably acts simi- 
kiiy on the skin. It is used as a disinfectwt expectorant in 
chronic bronchitis with profuse discharge, and as a constituent 
of plasters intended to strengthen tho circulation in tho skin 
and promote absorption. 


Anlsi FructHS.-— Anise Fruit. The dried fruit 
of Pimpinclla Anisum. 


Characters . — Anise fruits, with tho exception of the Bussian 
variety which is shorter, are about ^ inch long; ovoid-oblong; 
CTcyish-brown ; the whole surface covered with short hairs. 
Tho two mericarps united, with a common stalk, each with 5 
pale slender entire ridges. Transverse section exhibits about 
15 vittm. Odour agreeable, aromatic ; taste sweetish, spicy. 
Osmposiiion . — ^The chief constituent is the official oil, 

Treparation. 

Aqua Anifii. — 10 from 1, by distillation. 


From Anisi Fn(4}tua is made : 

Oleum AnieL — Oil of Anisk. Tho oil distilled in Europe from 
Anise Fruit ; or in China from Star Anise Frmt (N.O. 
Ma^mliacem^ page 203). 

Characters . — Colourless or pale yellow ; wdth the odour of the 
fruit, and on aromatic sweetish taste. Ordinaiy Oil of 
Anise congeals between 50*^ and 60^ F., and may remain 
solid at 62" F. Oil of Star Anise only becomes solid just 
above 32*' F. Sp. gr. *980. 

of Aniseed is composed of two bodies, a 
teipene (J), and a stearqptene auethol (^), CioH^aO, crys- 
tallising out at the above temperatures. Dose, 1 to 4 min 

Pi'eparation. 

Essbktia Anisi.— 1 to 4 of Spirit. Dose, 10 to 20 min. 

OU of Anise is also contained in Tinetpra Oamphoias Qom- 
posita, and Tiiiotqna Opii Aiaiiioiuata<i 
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ACTION AND TSES. 

The action and use of Aniso are l^ose of the axomatio oils 
in general. It is helievod, however, to possess a specially 
stimulant action on the bronchial mucosa, like Ammoniacum, 
probably because excreted in part by it. It is thorofore a 
favourite flavouring agent for cough mixtures. 

Conaiidri Fructus.-- Coriander Fruit. The 
dried ripe fruit of Coriandrum sativum. Cultivated 
in Britain. 

Chayaeters . — Koarly globular; consisting of 2 inericarps, 
crowned by the calyx teeth and stylopod, about ^ inch in 
diameter, brownish-yellow, hard ; faintly ribbed with both 
primary and secondaiy ridges; tlic mericsirps enclosing a 
lenticular cavity, and each furnished on its commissural surface 
with 2 brown vittm. Taste agreeable, mild, aromatic ; odour, 
when bruised, ple^nt. 

Composition , — The principal constituents of Coriander aro 
arotnatie oils, one of which is ofiicial. 

From Corkttidri Fructus is made : 

Oleum Coriandri. — Distilled in Britain from Coriander Fniit. 

Charapiers , — Pale yellow or colourless, having the odour of 
the fruit and a mild aromatic taste. Has the composition of a 
hydrated oil of turpentine, CjoHjcHoO, isomeric wiih Borneo 
camphor. (See Camphora, page 352.) Dose, 1 to 4 min. 

Coriander Fruit w contaitwd in Confectio Sennie, Syruijus 
ilhei, Tinctura Rhei, Tinctura Sennm; the Oil in Syrupus Sena®. 


ACTION AND USES. 

The action and uses of Coriander do not differ from those 
of other aromatic substances. Its flavour specially covers tho 
tastes of Benna and Blmbarb. . 

Fiieiiiciili Fractus—FBNNEL Fruit. The dried 
fruit of cultivated plants of Foeniculum capillaceum. 
Impori^d from Malta. 

6''A«r<«j^^rtf,-'Dvoid-oblong, | to | indi long, curved, capped 
by a conspicuous stylopod and two styles, smooth, greenish* 
brown; odtour aupmatic; taste aromatic, sweet, ^eeable. 
S^pamUs into 2 ihekiioarps, eaoh udth 5 prominent ridges, the 
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lateral the “broadeHt ; 4 vittwc in the grooves, and 2 on the com- 
missui^. Ruhniances resenihUuff Fentiel: Coninm, Caraway, Anise. 
Fennel is larger than Oonium, and has prominent vitta^. 

Composition. — Fennel contains a volatile oil^ apparently 
identical with Oil of Anise. (See page 285.) It is light j'ellow, 
with the peculiar odour of the fruit. 

Piuparation. 

Aqua Foeniculi. — 10 from 1, by distillation. JDose^ 1 to 2 fl.oz. 
Fennel w aUo contained in Pulvis Glyc^’rrhizco Comfiositus. 


ACTION AND USES. 

Fennel has the siimo action, and is used for the same pur- 
poses, as other aromatic substances. 

Carui Fructus. — Caraway Fruit. The dried 
fruit of Carum Carui. From England and Germany, 

Characters. — Fruit iisually separated into its 2 mericarps. 
The8() vary from J to { inch long ; are slightly curved, taper- 
ing at each end, browm, with 5 paler longitudinal ridges, and 
in each interspace a large vitta. Odour aromatic ; taste pleas- 
ant, sweetish, spicy. Substances resembling Caraway : Couium, 
Fennel. Caraway has small ridges and a 8i>icy taste. ^ 

Composition.— TY iq official ro/afi/e? oil of caraway active 
constituent of the fruit. 

Preparation. 

Aqua Carui. — 10 fix>m 1, by distillation. Doscy 1 to 2 il.oz. 
From Cami Fntcius is made : 

Oleum Carui, — The oil distilled in Britain finm Caraway Fruit. 
Palo yellow, with aromatic odour and spicy acrid taste. 
Is a mixture of carneny Ci(,H|^ a terpene, and carmly 
O10H14O, isomeric with ihymol. 

PhsCy 1 to 4 min. 

Caraway Fruit is contaifted in Confectio Opii, Pulvis Opii 
Compositus, Confectio Piperis, Tinctura Cardamomi Com- 
posita, and Tinctura Sennas ; Oleum Carui in Confectio Scam- 
xnonii and Pilula Aloes Barbadensis, 

ACTION AND USES. 

Caraway acts like other aimnatio subsi^inces. It ia extent 
aively used as a flavouring and carminative agent. 
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Anetlii Fractus. — Dill Fbuit. The dned fruit 
of Peucedanum graveolens. Ira^rted from Middle 
and Southern Europe. 

Charactert, — Bi^oadly oval, about ^ inch long, flat, with a 
broad mombranous border. Colour brown ; the border p^er ; 
the merioarps distinct. Odour and taste agreeably aromatic, 
Substatwes remnbling Dill : Conium, Anise, Fennel, Cara- 
way. Dill is winged. 

OompositUm. — ^Dill contains tho ofltcial volatile oil. 
Preparation, 

Aqua Anethi. — 10 from 1, by distillation. Dooe^ 1 to 2 fl.oz. 
From Anethi Frnctue is fnade : 

Oleum Anethi.— The oil distilled in Britain from Dill Fruit. 
Pale yellow, with a pungent odour, and a hot sweetish 
taste. It contains a terj^ne anetl^eue CiQlI,g, and an oxy- 
disedoil, Cii,H]^ 40 , identical with caruol. Dose, 1 to imin. 


ACTION AND USES. 

The same as of other aromatic substances. It is given as a 
carminative to infants ; and to cover the taste of Sodium salts. 

Sumlml Radix. — Bumbul Boot, The dried 
tmiisverse sections of the root of Ferula SumbuL Im- 
ported from Russia and India, 

Characters , — About 1 to 3 inches in diameter ; f to more than 
1 inch thick. Covered externally with a dusky-brown papery 
transversely wrinkled bark, with short bristly fibres ; intmn^y 
coarsely fibrous, dry, ^rinaceous, dirty yellovrish- 
brown, mottled with whitish patches and spots of exuded resin. 
Odour strong, miisk-like ; taste bitter, aromatic. 

Bumbul contains a small quantity of a volatile 
oil; 9 per cent, of a soft resin, with its characteristic odour ; and 
a crystalline substance, sumbulie acid. 

Preparation, 

Tinctura fimidml.— 1 in 8. Dose, 10 to 30 min. 


ACTION AND USES. 

d is a Stimulant, like the aromatio oils in 
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CAPRIFOUACEJE. 

8ambiaci Flores. — Elder Flowers. The fresh 
flowers of Sambucus nigra. From indigenous plants. 

Characters. — In corymbose cymes, five to seven inches 
across. FJowors small ; calyx superior, 5 -toothed; corolla flat, 
rotiitc, 5-8ettod, creamy- white, with 0 stamens inserted in the 
tube. Odour fragrant, somewhat sickly ; taste bitterish. 

Composition.- Flo'wers contain a trace of a volatile oil^ 
a resin, and valerianic acid, CgHioO^. 

Frejmration. 

Aqua Sambud. — 1 in 1, by distillation. Dose, 1 to 2 fl.oz, 
ACTION AND USES. 

Elder Flowers are chiefly used for flavouring x»urj^ses, but 
probably possess mild diaphoretic and diuretic properties. 

CINCHONACEJE. 

Cinchonee RubrsB Cortex. — Red Cinchona 
Bark. The dried bark of the stem and branches of 
cultivated plants of Cinchona succirubra. 

Characters. — Quills or incurved pieces, coated with peri- 
derm ; from a few inches to a foot or more in lengthy the bark 
itself to J inch thick, rarely more ; outer surface rough from 
longitudinal furrows and ridges, or transverse cracks, annular 
fissures, and warts, and reddish-brown ; inner surface brick-red, 
irregularly and coarsely striated. Powder reddish-brown. Ko 
marked odour ; taste bitter, somewhat astringent. 

CInclionaa Cortex. — Cinchona Bark. The 
dried bark of Cinchona Calisaya, Yellow Cinchona ; 
Cinchona officinalis, Pale Cinchona; Cinchona succi* 
rubra, Red Cinchona ; Cinchona lancifoHa, Columbian 
Bark ; and other species of Cinchona from which the 
peculiar alkaloids of the bark may be obtained. From 
Ceylon, India, Jamaica, and South America. 

(Salts of Quinine and Cinchonine may also be obtained 
from some species of Kemijia. ) 

Composiiim. — (.^4) Ciflchona Bark contains (l)four alkah%d», 
T --8 
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namely: qulnimy cinchoninef quinidine, and einehonidine ; (2) 
two peeuliar acids, kinie and kimvie acids; (3) a variety of 
tannic acid, emailed cineho-tannie acid; (4) cinchona red; and (5) 
an aromatic volatile oil. 

1. The alkaloids of cinchona.~<z. Quinine, 
occurs (as the hydrate) in white acicular crystals, ’inodorous, 
very bitter. It reacts like an alkali, forming neutral and 
acid salts with acids; fluorescent in dilute solutions of tho 
Sulphate ; turning tho plane of polarisation to tho loft ; and 
jdolding in solution a green colour when treated with Cl water 
and then witti KH^HO. An amorphotis form of Quinine is 
obtained after crystallisation of the Sulphate from the mother 
liquor, or from quhmdine, which appears to be a compound of 
the alkaloid with rosin and colouring matters. 

b. Cinchonine, consists of colourless prisms, 

inodorous, and bitter ; forms salts with acids ; but possesses no 
fluorescence in solution ; is dextrogyrate, and gives no green 
colour with 01 water and NH4HO. 

(j. Quinidine, C2t,H24N5,02, ».<*. isomeric with Quinine, 
closely resembles it, but crystallises in prisms, and is dextro- 
gyrate. 

rf. Cinchonidine, C2(jH24N^O, i.e, isomeric with Cinchonine, 
resembles that alkaloid, but yields indistinctly fluorescent solu- 
tibns, and left-handed polarisation. 

As a rule Quinine is most abundant in yellow bark, Cincho- 
nine in pale bark, and the red bark contains a consideiublo 
proportion of each. Quinidine is specially abundant in the bark 
of lancifolia. More exactly, Yellow Bark should yield 2*5 to 
fl-8 ^r cent, of Quinine; Pale Bark, 0 7 to 1-4 per cent, of 
alkaloids, chiefly Cinchonine or Quinidine with a little Quinine ; 
the best Bed Bark 5 to G per cent, of alkaloids, not less than a 
half being Quinine and Cinchonidine. 

2 and 3. The acids of cinohima.--a. Kinic or qtmie acid, 
C7H}20a, occurs in large colourless prisms, soluble in water. 
In the &rk it is probably combined with the alkaloids, and is 
found also in the Coffee-bean, the Vaccinium myrtillus, and 
other plants. It is closely allied to benzoic acid, and appears 
in the, urine as hipptirio acid. 

A JSCinovic acid, €a4H^04, ^'kinova bitter,*’ is a white 
iMnor^pus body, insoluble in water. It appears to be a jpro- 
duet, '^th glnco^, of kinovin, a glucoside, 

c, aeid^ the asmngent prind^o and soluhlo 
red-co|(^riilg matter of the bark, amounts to I to 3 per cdjit. 

is a ySBoif hygroscopic body, and differs from ordinary 
In strikmp gi^ with persalts of iron, andin being 

sMflly oxydlsed, one of ;^e i^ucis being; 
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4. Cinchona red, a rcddish-hrown substance, without taste 
or smell, nearly insoluble in water. 

5. The volatile oil, obtained by distillation, has the odour 
of the bark. 

(J?) Romijia Bark yields more or less of the cinchona 
alkaloids, and^ also a principle, homoquinim^ which has been 
resolved into quinine and a new alkaloid, cupreine. 

Impuriiies , — Inferior barks are detected by the absence of 
the true characters of the ofiicial barks, and by a qinintiiative 
test for (I.) Quinine and Cinchonine, and (II.) the total alka- 
loids, as follows ; I. For Quinine and Cinchonine : This consists 
in (1 ) intimately mixing 200 of bark with 60 gr. of hydrate 
of calcium, and moistening with water; (2) boiling and perco- 
lating with benzolated amylic alcohol, to exhaust the bark ; (3) 
shaking the filtrate with HCl and water, to separate the alka- 
loids as hydrochlorates : (4) neutralising with ammonia and 
concentrating; and (5) adilinga solution of 15 gr. of tartarat^d 
soda, to separate the insoluble tartrates of quinine and cincho- 
nine, of which will consist of quinine and cinchonine. One- 
half of this weight gives the percentage of these alkaloids. 

II. For total alkaloids . — This consists in precipitating the 
other alkaloids by adding ammonia in excess to the mother 
liquor of 1. One-half the weight of these, added to the per- 
centage weight of quinine and dnehonino, gives the percentage 
of total alkaloids. 

Incompatibks. — Ammonia, lime-water, metallic salts and 
gelatine. May bo combined with mineial adds. Dote of Bark, 
15 gr. as a tonic ; 1 to 2 dr. in ague. 

Preparations. 

A, Of dnehonm JHubree Cortex: 

1. Decootum CinohonsB. — 1 in 16. Pose, 1 to 2 fl.oz. 

2. ExAraciuin Cindioiisa — ^Silado by extracting with 

Hydrochloric Add, Glycerine, and Water; evaporating 
to a definite strength ; and adding Spirit and Water. 
100 fl.gr, contain 5 gr. of the alkaloids of the hark. 

' Dose, 5 to 10 min. 

3. Infaaum Clnehonss Addam. — 1 in 20, with i Aromatic 

Sulphuric Acid. J)osey 1 to 2 fi.oz. 

4. Blistura Petri Aromatica.— 1 in 16. See Fen^um, page 83. 

5. Tisiettixa Ciaelumfla.— 1 in 5 of Proof Spirit. PosCy i to 
, 2fl.dr. 

0*^ tlnotora CindioiUB Omnpoeita.— Bed Cinchona Bark, 2oz. • 
Bitter Orange Feel, 1 oz. ; Serpentary, } oz. ; Saffiroii> 
$$ gt, ; ’Cochineal» 28 gr, ; Proof S:^ty 1 pint , DosOy 
^ to 2 fi.dr. 
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B. From Cinehonao Cortex are made : 

1. Quinittaa Sulphas.— Sulphate of Quinine. 

Source, — Made'froni tbo powdor of various kinds of Cin- 
chona and Roinijia Bark by extraction with Spirit 
after the addition of Lime, or by the action of 
alkali on an acidulated aqueous infusion, with sub- 
Boeuent neutralisiition of the alkaloid by Sulidmric 
Acid, and purification of the resulting salt. 

Characters and tests, — Filiform, silky, snow-white crystiils, 
of a pure intensely bitter taste. Solubility, — 1 in 700 
or 800 of cold water, imparting to it a fluorescent 
tint; entirely soluble in w'ater acidulated by H2SO4, 
Solution of Ammonia gives with solutions a white 
precipitate of quinine, soluble in excess and in other. 
Dissolved in HgSO^, gives u yellowish tint, which 
remains unchanged b}'- gentle warming. 

Impurities, — It should not contain much more than 5 per 
cent, of sulphates of other cinchona alkaloids. 
Lime, chalk, magnesia, stai'ch, boric acid, etc. ; 
detected by quantitative tost. Salicin ; which 
gives blood-rcd with II2SO4. Incompalibles, — Alkalies 
and their carbonates, astringent infusions. In mix- 
tures, 1 min. of a diluted mineral acid will dissolve 
each grain. Dose^ I to 5 gr., as a tonic ; 5 to 20 gr., 
as an antipyretic and antiperiodic. [See page 296. ) 

Preparations, 

1. Ferri et Quininss Citras.— 16 in 100. See page 80. 

J)ose^ 5 to 10 gr. 

2. Tinctura Quininss Ammoniata.-— 160 gi*. ; Solution of 

Ammonia, 2Jfl.oz, ; Proo/^ Spirit, 17 J fl.oz. Dose^ 
J to 2 fl.dr. 

f3. Vinum Quininss. — 20 gr. ; Citric Acid, 30 gr. ; Orange 
Wine, 1 pint. j to 1 fl.oz. 

2. Quittinss Hydrochloras. — Hydrochlorato of Quinine. 0-,, 

H24N20,HC1,2H20. 

Source. — Made like Sulphate of Quinine, the separated 
alkaloid being neutralised by Hydrochloric Acid. 

Characters. — Crystals resembling those of Sulphate of 
Quinine, or larger. Solubility, — 1 in 31 of cold 

water, 1 in 3 of spirit ; very soluble in the boiling 
liqtiids. Dose, 1 to 10 gr. 

Freparation. 

Tiaeftora Qnlgisssw^l gr« in 1 fl.dr. of Tmetoro of Orange 
Pod. Dose, i to 2 fl.dr. 
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3. Cinchonidin» Sulphas.— Sulplmto of Cmchonidino. 

N20)2,H«S()4,3H20. 

Source, — Made from the mother-liquors of the crystallisa- 
tion of Suljihate of Quinine })y further concentra- 
tion ; purified hy crystiillifwition from alcohol, and 
finally from hot water. 

Characters and tests , — In colouiless silky crystals, usually 
acicular. Soluble in water, alcohol, or ether ; almost 
insoluble in chloroform, or in solution of ammonia ; 
readily ? oluble in diluted acids. Aqueous solution 
bitter; neutral, or faintly alkaline; lajvogyrato; 
when acidified is not distinctly fluorescent; gives a 
white precipitate with tariarated soda, in the filtrate 
from which mixture solution of ammonia causes but 
a slight turbidity. Dose^ I to 10 

4. Cinchoninss Sulphas. — Sulphate of Cinchonine. (C«i,H., 4 Kp) 2 , 

H2S04,2H,0. 

Source, — Made from the mother-liquors of the crystallisa- 
tion of the sulphates of Quinine, Oinchonidine, and 
Quinidino, by precipitating the alkaloid with Caus- 
tic Soda ; washing it with Spirit until free from 
other alkaloids; dissolving in Sulphuric Acid; 
purifying with charcoal, and crj'siallising. 

Characters and Hard, colourless, shoi*t jmsms, with 

a vitreous lustre. Soluble in water, and in cliloro- 
form ; almost insoluble in ether, and in Solution of 
Ammonia; readily in spirit and in diluted acids. 
Aqueous solution bitter, neutral, or faintly alkaline ; 
dexti’ogynite. Acidified solution not fluorescent, 
Dose^ 1 to 10 gi\ 


ACTION AND USES. 

The action and uses of the Cinchona Barks will bo described 
along with those of Quinine, their most important a 9 tive 
principle. 

1. IMMEDIATE LOCAL ACTION AND XrSES. 

Eximially , — Quinine arrests some kinds of feimentation 
and decomposition, and might thei'efore ho used as a local 
antiseptic and disinfectant to wounds and ulcers, bu£ for its 
cost, A solution of 2 gr. to 1 fi.oz., applied as a spray to the 
nose, relieves hay asthma. A solution of 4 gr. to 1 fl.oz., 
with a minimum of Diluted Sulphuric Acid, is recommended 
as a constant application in diphtheritic ^conjunctivitis, or to 
wash out a foul bladder. 
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Internally,-- Quinine ie freely absorbed ,^y themuoousmem- 
branes, and may be given either by the mouth, by the rectum 
as suppository, or subcutaneously. In the mouth, stonuich, 
and intestine, it acts as a powerful bitter, possessing all the 
important influence on the secretions of tlie digestive tract 
described under Cahunha. The stomachic effect of Quinine is 
obtained from small doses, § to 2 grains, and must be kept 
entirely distinct from the spedfle effects to be presently de- 
scribed, otherwise confusion as to the action and value of this 
imporbmt drug will bo the result. In small doses, like aU 
other hitters, it improves the appetite and digestion, stimulates 
the heai*t and cimilation, inciofises the sense of comfort and 
bien itre produced by a meal ; and its continued use will thus 
increase the bodily strength, that is, will bo tonic in its effects. 
Quinine is extensively used for this purpose, espt^cially dii^ng 
convalescence, in debilitated subjects, and in patiento taking 
depressing or alterative remedies such as mercury. Larger 
doses (10 to 30 gr. or more), have the opposite effect, interfer- 
ing with digestion, and so citusing depression. 

In the stomach Quinine or its salts become the chloride, a 
soluble and^ diffusible salt which readily enters the blo(^. 
Little or none escapes unabsorbed in the fiecos. 

2. ACTION IN THE BLOOD, AND 1X8 rSBS. 

Quinine or its chloride may Ix' found in the blood within a 
few ininsites of its administration. Here the alkaloid produces 
several definite effects, namedy : (1) It binds the oxygen more 
firmly to the haemoglobin, so that oxygenation is loss easy and 
less active. (2) It causes enlargement of the individual red 
corpuscles. (3) It paralyses the leucocytes, when given in 
large doses, thus chocking diapedosis ; ana reduces the number 
of visible leucocytes very gimtly (to one-fourth). In blood freshly 
drawn, it (4) retards the foimation of acid (loss of oxygon and 
increase of carbonic acid) which naturally ocimrs in blood re- 
moved from the vessels; and (5) it reduces the ozonising power of 
blood, e,g, on gmiiacum and turpentine. Altogether, Quinino 
manifestly interferes with oiygenation, the ^ving up of 
oxygen by the red corpuscles to oxydistible bo£es, and with 
the functions of the white corpuscles. The outcome of those 
effects vUl be presently considered. 

3. SPECIFIC ACTION. 

Quinine parses through the tissues without decomposition, 
q^ekly making its appearance in them, but not being com* 
ple|tely exciuted f<w several days, especially in lover. The 
maadtnttm effect ollarge doses is producsed in about ffve hours. 
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If, therefore, the full specific effect bo desired, a single largo 
dose (1& to ^0 gr.J must bo given, and this may have to be re- 
peated onco or twice within the hour ; small doses given over a 
length of time do not suilidently accumulate. 

The obvious phenomena produced by a full dose (15 to 30 
gr.) of Quinine are not by any means its most important effect. 
It acts most strikingly upon the nervous centres, and causes 
confusion of the mental faculties, noises in the ears and deaf- 
ness, disorders of vision, headache, giddiness, vomiting, and 
possibly })rostration from involvement of the cord and circula- 
tion. Of infinitely greater interest and importance are certain 
concomitant effects of Quinine which require careful investiga- 
tion for their discovery. I'iieso effecjts may bo arranged thus : 

(1) Quinine lowers the body tempwature very moderately 
in the healthy subject ; verj’^ markedly in the pyrexia of many 
acute specific fevers. It appears to be difficult to lower the 
normal temperature by drugs, as compensating mechanisms are 
probably brought into play ; but the rise of temperature and 
the perspiration normally produced by muscular exercise are 
prevented by Quinine. In malarial fevers, typhoid, acute 
pneumonia, and some forms of hectic and other periodic fevers, 
the dofcrvescent effect of Quinine is unquestionable. 

(2) Quinine reduces the amount ofnitrogenous excretions, 
i,e, urea and uric acid, and x>robably also of carbonic acid, as 
determined both in healthy and fevered animals, and in man. 

These two sots of effects taken together point to a powerful 
action of Quinine in raducing the metabolism of tho body, of 
which heat and the excretions are tho two most measurable 
products. This conclusion is supported by other facts, observed 
out of tho body, vis. that : (3) a solution of alhiimon cannot bo 
converted into peptone in an atmosphere of ozone if Quinine 
bo present.' (4) Healthy pus and foesh vegetable juices lose their 
ozonising power if mixed with Quinine. (5) rhosphorescent 
infusoria (rapidly oxydating protoplasmic masses) lose their 
phosphorescence in tho presence of Quinine. (6) Fungi absorb 
oxygen less readily, and many forms of fermentation are 
arrested, in tho presence of Quinine. These facts indicate that 
Quinine so conihinos with living cellular protoplasm as to 
render it less able to incorporate oxygen, and more resistant of 
vital change (metabolism). We have aln-ady seen that the 
oxygen actually in the coipiisoles is hound more firmly to them 
by Quinine. We may therefore conclude that tho effect of 
Quinine in the body is to check metabolism by interfering with 
the oxidation of protoph^ generally, with oxygenation, and 
with the associate action of ferments. IJius the fall of tern- 
pe^ure product by Quinine is due to diminished prodaotioin 
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of heat in the body, not to increased loss oC heat ; it is effected 
through the tissues, not through the heat regulating centre; 
and the fever-causing processes themselves (probably allied to 
fermentations) are also controlled by the drug, which affects 
their organic causes, whether living organisms or complex 
chemical substances. 

An action such as this upon the processes of nutrition, 
though it might escape the notice of an ignorant observer, is 
more “ powerful ” even than the action of Morphine upon a 
highly-sensitivc nervous mechanism such as the convolutions. 

Turning to the other systems, wo find that whilst small 
doses of Quinine accelerate the heart and raise the pressuns as 
wo saw when considering its action on the stomach, full doses 
diminish the force and frequency of systole, strengthen dia- 
stole, and lower the pi’essuro; effects due to a direct action 
on the cardiac ganglia and muscle, and on the vessel walls and 
their centre, llcspii'ation is accelerated by medium doses, de- 
pressed by largo doses ; and death, should it occur, is referable 
to respiratory and cardiac failure. The sjdeen is reduced in 
size, and hardened. 

4. SPECIFIC rsES. 

The uses of Quinine, which have been mainly established 
by experience, are in accord with these physiolo^cal results. 
Its specific action may be employed in the following diseases : 

1. Malaria is remarkably benefited by Quinine, which is 
an antiperiodio or direct specific, whother given to persons 
exposed to the morbid influence as a prophylactic measure, or 
to the subjects of ague. It acts best in fresh cases, the first 
dose of 10 gr. being given at anv time in relation to the attack, 
and a similar dose five hours before the time of the next par- 
oxy 8m« All forms of malarial fever are benefited hy Quinine, as 
well as many diseases and disorders of malarial origin, such as 
neuralgia, hepatic disturbances, etc. The functions of the liver 
must 1^ maintained during; this treatment ; and the Quinine may 
be combined with Morphine if its effects are not well marked. 

2. TehriU aondiixQm in general are relieved by the antipyre- 

tic effect of Quinine, for instance, acute pneumonia, typhoid 
fever, puerperal fever and septicaemia, the exanthoma&, and 
acuto rheumatism ; but generally in very different dcgi'ccib, so 
that its value is questioned in some or all of them. To be of 
use, the Quinine must be very freely given (IQ to 20 grains) as 
sing)sl 40Bes when the temperature inches a definite height, say 
1041; Even if apyrexia do not follow, the drug may lie 

of much benefit In hectie fever Quinine is imly of much 
iitivice ; and In pumy symptomatic fever, of still less. 
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3. In Bphmc mUtrgemcftt of malarial origin Quinine is given 
with success, and in some cases of Icukfcinatous hypertrophy. 

4. In painful nervous affections^ especially headache and 
face-ache, the effect of Quinine is well marked. Some of these 
cases are malarial (brow ague) ; hut ordinary focial neuralgia 
and toothneho will frequently yield to it. Yet Quinine possesses 
no direct action on peripheral nerves. 

6. In certain cardiac diseases a combination of Quinine and 
Digitalis may bo of gi'cat service, diastole being iwolongcd 
and strengthened whilst systole is left unaffected. 

6. The tonic effect of Quinine has been already referred 
to. This is also due in part to the removal of fever, and thus 
of restlessness, .sleeplessness, and want of appetite. Modify- 
ing as it does the metabolic processes in the liver. Quinine may 
relievo hei^ntic disorder due to free living, especially in persons 
who have resided in the t topics. 

6. IIEMOTE LOCAL ACTION ANT) VSl.S. 

Quinine is excreted chieffy in the urine, as the amorphous 
alkaloid; partly as rosinoid and crystalline derivatives. In 
passing through the urinary organs it is slightly diuretic, and 
may irritate the passages. It also escapes by the skin, diniin- 
ishing perspiration, and very rarely causing an itching erup- 
tion which resembles scarlatina or measles. All the secretions, 
the milk, and pathological ffuids may contain Quinine. 

Action and Uses of ike Cinchona BarJes, 

The Cinchona Darks (‘ontaiii but a small percentage of 
alkaloids, and are far too bulky for use as autiporiodics and 
antipyretics if Quinine c<in be obtained. They are therefore 
given only as hitter atomachica and toxiica. Thu amount of 
tannin contained in them indicates that they maybe used w^hen 
an astringent effect is also desired, either loc'ally, as in passive 
diaiThcea, or remotely, as in sweating, chronic mucoTis dis- 
charges, and purulent formations ; and avoided in constipation, 
dyspepsia, or irritability of the bowels. The Red Bark is es- 
pecially astringent. 

Action and Uses of Uie other Cinchgm Alkaloids. 

Cinchonine and other alkaloids and products of Bark may 
be employed as substitutes for Quinine, their action being very 
Bimilar. Cinchonine is from to J as powerful as Quinine. 
Cinchbnidino is said to cause epileptiformi convijLlsions in 
animals. 
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Ipeeacuaiilia* — Ipbcacxtanha. The dried root 
of Cephaelis Ipecacuanha. Imported from Brazil. 

OhaYaeterB.-^ioTQ^ or loss twisted pieces^ usually 2 to 4 
inches long, about the size of a small writing quill. It consists 
of two parts : a central inert whitish woody axis ; and a thick 
cortical active portion, which is brownish, aimulated, with a 
r<^inou8 or w’axy fracture. Taste acrid and bitter; odour 
slight, peculiar, especially when powdered. Impuritm* — (1) 
Hemidosmus, which is cracked, hut not annulated ; <2) almond 
(in powdered ipecacuanha), detected by odour of prussic 
acid when moistened. 

Composilitm . — ^Ipecacuanha contains from i to 1 per cent, 
of emetine^ which is its active principle ; ipeemmihie or cephaelic 
aeitl^ a glucosido; starch, gum, etc. Emetine^ ^ 

crystalline alkaloid, white becoming yellow, odourless, bitter, 
comparatively insoluble in water, forming unshiblc salts with 
acids which are readily dissolved in ordinary media. 

Dose. — As expectorant, 4 to 2 gr. ; as emetic, 16 to 30 gr. 

rt'epardtiona. 

]. Polvis Ipeoacuanha Compositus. ^^Bover^s Powder.*’ — 
Ipociicuanha, 1 ; Opium, 1 ; Sulphate of Potassium, 8. A 
light fawn-coloured pow^dor. 1 in 10. Dose, 6 to 10 gr. 
From Dover's Fowfkr is prepared : 

PiLt'LA Ipecacxjanh jfc CUM SciLLA. — Compound Powder of 
Ipecacuanha, 3 ; SquiU, 1 ; Ammoniacum, 1 ; Treacle, 
q.B. 1 in 23 nearly. Dose, 5 to 10 gr. 

2. Trochtool Ipecacuanto.-*} gr. in each. Dose, 1 to 3. 

3 . Troehisci Marphinie et Xpecacoanha. — ^Ipecacuanha, gr. ; 

Hydrochlorate of Moiphine, <^5 gr. in each. See 

4 . Vlmun Ipecaeuanhio. — An acetic extract, dried, powdered, 

dissolved in Sherry, and filtered. 1 in 20 . Dose, 6 to 40 
min. as an expectorant : as an emetic, 3 to 6 fl.dr. 

Ipeeactianha is contained in Pilula Conii Composita. Bee page 28 1 . 

ACTION? AND USES, 

1 . BOIBDIATE LOCAlii ACTION AND USES. 

Best&nHdlp, Ipecacuanha powder is irritant to the skin, or 
eve^ jmaMant, but is never used to produce these efiects. Bx- 
membranes are similarly affected by it II taken 
4 Mt ei||a8it causep iryitafion of the nerves, sneering, and jefiex 
mucous aemtoon ; and the same effects follow its application as 
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smoke or spray to the pharynx, larjmx, or lower air passages. 
In some persons it excites asthma. In the form of a sprajr of 
tho diluted Yimim, or inhaled as the smoke of the burning 
powder, it is used to relieve cough duo to dryness or deficient 
secretion of tlio throat and air passages. 

Internally,- -Readiing tho stomach, Ipecacuanha in very 
small doses (gr. is a gastric stimulant, doubtless increasing 
the local circulation and secretion. It is therefore a useful 
addition to bitter stomachic and tonic mixtures, and will oven 
arrest vomiting due to certain obscure conditions of tho gastric 
nerves. Tho Compound Powder is of great value in ulceration 
of tho stomach, and in some forms of dyspeptic vomiting. In 
doses of 15 to 30 gr., Ipecacuanha aitts as an emetic, partly by 
a direct effect upon the stomach, partly by exciting tho vomiting 
centre in the medulla (indirect emesis). This subject will ho 
discussed under the heading of the specific action of the drug. 

In the intestines, Ipecacuanha is still a stimulant, increasing 
tho flow of mucus ; in large doses an irritant. A remarkahlo 
tolerance of the drug is, however, readily established in many 
persons suffering from dysentery, in which disease Ipecacuanlia 
has the power of arresting the inflammatory action in tho 
bowel, checking the liquid and bloody evacuations, and often 
effecting a complete cure. For this purpose enormous doses 
(30 to 90 gr.) are given, or largo doses frequently repeated 
(20 gr. every two hours). 

2. ACTION IN THE BLOOD, AND SPECIFIC ACTION AND URES, 

Passing through the blood, from tho alimentary canal to 
the tissues, Emetine acts on tho vomiting centre in the medulla, 
i,€, is an indirect emetic, this effect being added to tho direct 
(gastric) action already mentioned. Ordinary doses (16 to 30 
gr. of the powdered root, 3 to 6 fl.dr. of tho Yinum for adults) 
|>roduce fi*oe evacuation of the stomach and respiratory pas^ges 
in 20 to 30 minutes, the dose often having to be rejieated in 15 
minutes, and vomiting occuniag probably but once. But 
little nausea precedes, and moderate depression follows, tho 
emesis. The circulation and respiration are disturbed and 
finally depressed, chiefly through the vomiting. 

Ipecacuanha is suitable as an emetic in cases where tho 
necessity for evacuation of the stomach is not very urgent, and 
the Bubject likely to be benefited by moderate, but injured by 
great depression. It must not be given, therefore, in iioisoning 
by alkaloids, such as Morphine, hut to children and weakly 
Bttbjects in cases where the after effects of tho drug will also 
be useful. It thu^ occupies a position amongst^ emetics between 
Sulphate of Zinc or Copper and Tartar Emetia Ipecacuanha 
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may be used to empty the stomtich in the early stages of sthenic 
fevers (less commonly than before) ; in croup, whooping-cough, 
and tho bronchitis of children, to ejipel membranes or mucous 
products from tho air passjigcs ; and in acute dyspei)sia with 
biliousness and heat of skin. 

The skin is stimulated to increased secretion by Ipecacuanha, 
which is used as a diaphoretic, combined with Opium (Dover’s 
Powder), ir- colds, sore throat, tand mild rheumatic attacks. 

4 . IIUMOTE LOCAL ACTION AND USES. 

Emetine is excreted by the various mucous membranes, 
including those of the bronchi, the stomach, and bowels, and 
by the liver. On tlie bronchi it ijroduees the same remote as 
immediate local action, namely, stimulation of tho nerves, 
reflex cough, increased secretion, and, in large doses, even in- 
flammation of the mucous membitmc and lungs. Ipecacuanha 
is thus an expectorant, increasing at once the expulsive acts, 
and the amount, that is tho Hqui^ty, of the sputa. It is tho 
most gener-ally used of all this class of measures, being given in 
acute and chronic bronchitis, in phthisis, and in most cases of 
cough when the x>blegm is scanty and tough. Its special ad- 
vantages are, that, if taken in excess, it eaus(}B sickness, which 
is often benefleial in the bronchitis of children ; and that as a 
diaphoretic and moderate depressant of tho circulation, i,e. a 
sedative expectorant, it controls the accompanying fever. 

Acting romotol}^ on tho liver, this drug is a direct chola- 

K , increasing the secretion of bile ; and has long been a 
■ito constituent of some purgative pills and aiiericnt 
draughts for chronic biliousness and gouty dyspepsia. 

flatecliii. — C atechu. An extract of the leaves 
and young shoots of Uncatia Ganibier. Pi*cpared at 
Singapore aiid in the Eastern Archipelago. 

Chara^eers.^CuhQHj separate or agglutinated, about 1 inch 
square ; deep reddish-brown externally, pale cinnamon-brown 
internally ; dry, with earthy fracture ; microscopically present- 
ing myriads of acicular crystals. No odour ; taste bitter, as- 
tiingent, then sweetish. Soluble in boiling water, 

CompoHtkn, — Oatoohu chiefly contains a crysltillinq bitter 
substance, cakekin or eateehuie acid^ probably itself 

inactive ; and catcehu^tmmie add, the active principle, isomeric 
it, and into which it is rapidly converted by boiling or by 
tfm action of ^liva, with the development of a red colour. 
Both acids give a green precipitate with pers«dts of iron. 



CAFFF.rNA. 


301 


Ineompatihhs : The alkaliefl, metallic salts, and gelatine. 7wi- 
pffrifpf starch. Dose, 10 to 30 gr. 

Preparations. 

1. Ixifusuni Catechu. — Catechu, 5^ : Cinnamon, 1 ; Boiling 

Wat<ir, .149. Dose, 1 to 2 

2. Pul vis Catechu Compositus. — Cutcehn, 4; Kino, 2 ; Rhatany, 

2; Cinnamon, 1 ; Nutmeg, 1. Dose, 20 to 40 gr. 

3. Tinctura Catechu. — Catci-hu, 2.J ; Cinnamon, 1 ; Prooj 

Spirit, 20. Dose, J to 2 li.dr. 

4. Trochieci Catechu. — 1 gr. in each. Dose, 1 to 6. 


ACTION AND USES. 

Catechu acts like Tannic Acid, and is used for the same 
pmposos. It is a favourite astringent application to sore 
throat in the f(jrm of the Lozenge, and the C*ompound Powder 
and Tincture are very commonly prescribed for dmrrlKea. 

CalTeiua. — Caffeine. Tiieinb. Guabanine, 
An alkaloid usually obtained from 
the dried leaves of Camellia Thea, tlie tea plant, or 
the dried seeds of CofFoa arabica, the coffee plant, 
by evaporating aqueous infusions from wliich astringent 
and colouiing matters have been removed. 

Charavters and tests. — Colourless, silky, inodorous needles. 
Sohihility t 1 in 80 of cold water, the solution faintly bitter, and 
neutral ; more readily in boiling wattjr, and in spirit ; very 
readily in chloroform; sparingly in ether. Treated with a 
crystal of KCIO3 and HCl, and the mixture evaporated to dry- 
ness in a porcelain dish, a reddish residue results, which becomes 
puiple when moistened with NII^HO. In acpieous solution, 
tannic acid gives a white precipitate, soluble in excess. Tea 
contains 1 to 4 i)er cent, of Caffoino, with tannin, volatile oil, 
otc. Coffee, 0*2 to 0'8, with volatile oil, sugar, tannin, etc. ; 
Mate, P2 ; Guarana, 6 per cent. It is closely allied to theo- 
bromine, C;H3N40 j, being, in fact, methyl- theobromine, C7H7 
^H8)N40 j„ which can be made synthetioitllv. IneompatibleB : 
Tannic acid, iodide of potassium, and salts of mercury. Dose, 
I to 5 gr. or more. 

JProm Cinema U made : 

Caffeisfs CitraB.»-GiTiiATB of Caffeins. CaHioN . 0 «,H 8 CQire 07 . 

A weak compound of Caffeine and Citric Acid. 
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Eouree. — Made by diBBoh^ing Citric Acid and Caffoino in 
liot water ; evaporating to dryness ; and pulverising. 

Characters and tests, — A Tvhitc inodorous powder, with an 
acid faintly bitter taste ; reaction acid. Soluble in a mixture' 
of 2 of chloroform and 1 of spirit. With a little water it forms 
a clear syrupy solution, which on dilution yields a white pre- 
cipitate of Caffeine, rodissolving in 10 parts of water. Reac- 
tions otherwise as of Ciiffeine. Dosc^ 2 to 10 gr. 


ACTI6N AND USES. 

1 . IMMEDIATE LOCAL ACTION AND tSES. 

Coffee stimulates most of the digestive glands, being siala- 
goguc, stomachic and slightly laxative. ^ iax it is ^eteti- 
cally wholesome. 

2 . ACTION IN TUE BLOOD, AND SPECIFIC ACTION AND USES. 

Caffeine is absorbed into the circulation unchanged; and 
acts chiefly upon tho*central nervous system. The oerehnim 
is first sitoiilated ; wheiice the clearness of intellect^ the re- 
moval of languor, and the sleeplessness, familiar after a cup odf 
strong tea or coffee. Larger doses cause a species of narcotism ; 
but there are great differences in this and in other resects ac- 
cording to the individual and other circumstancce. In the lower 
animals the spinal centres are simultaneously -affected to such a 
degree that tetanic convulsions may occur, not unlike those 
caused by Strychnine ; in man these effects on the lower centres 
are qdite subsidiary. The sensory and motor peripheral nerves 
are not certainly affected. The muscle curve is altei'ed in 
character, and muscular contraotimi seemi more easily 
executed. Caffeine first strefigthens and lengthens the car^ 
diac systole, whilst diastole is shortened ; and finally arrests the 
heart in systole. The blood pressure first rises and then fa]2& 
Rei^iration is temporarily increased, then depressed. Meta- 
bolism is but little infiuencod; the temperature is raised. Li 
all respects habit mpkodly weakens the mfluence of Coffee. 

Coffee or Caffeine may be used as a nervine stimulant and 
restorative in ordinary conditions of fatigue. Megrim is fre- 
quenHy relieved by either. It is given with benefit in cardiac 
disease, eapeoiaUy failure of compensation with dropsy; be^g 
less irritant than Digitalis. The Citrate, bei^ 

, A salt, should be oombined with SaHcylate or itosoate 
a mmre stable compound. Largndo 
thnst be avoi(i^,;v ^ 
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d. UEHOTIS LOCAL ACTION AND USES. 

But a small proportion of Cafieino is excreted unchanged 
in the bile and urine. In passing through the kidney, it 
or its products appear to stimulate the cells ; and in this way, 
as well as by its intluenco on the heart and vessels, it acts as a 
^diuretic. The Citrate is a powerful but somewhat uncertain 
remedy in dropsy, whether cardiac or hepatic. It is best given 
after or with a stimulant diuretic, such as Digitalis; for a 
idiort time only ; and in moderate doses. 

VALERIANACEiE. 

Valerianee Rhizoma. — Y aleriax Kiiizome. 
The dried rhizome and rootlets of Valeriana officinalis. 
Collected in autumn from plants growing wild or 
cultivated in Britain. 

Charaeters. — Short, erect, entire or sliced ; yellowish-brown 
oxtomally ; with numerous slender brittle shrivelled rootlets 3 
or 4 inches long, of the same colour; whitish internally. 
Odour, t>n drying, strong, peculiar, di^greeable; taste un- 
pleasant, . camphoraceous, bitter, Sitbstaneea resemhling VaUrian : 
i^rpent^, Arnica, Veratrum Viride, known by odoui*. 

Compoaiiim, — The active principles are (1) a volatiU oii, 
and ( 2 ) vaieriamc acid, ( 1 ) oii consists of a terpene, 
vahrcnc or bormenCy C^o^ia* valerian camphor^ C 12 H 30 O, 
mUfoU (2) VaUrianie acid, HC^HgOg, occurs in many other 
plants, and in cod-liver oil ; and can be derived from amylio 
alcohol (valoryl-aldohyde), C^HjiHO, by oxydationi (Sec page 
160.) It is a colourless oily fluid, with a powerful odour and 
acrid burning taste ; soluble in 30 parts of water, freely in 
alcohol and ether. Doee^ in powder, 10 to 30 gr. 

Jh-iparalioHs. 

A. 0/ Valerimm 

1. Infcunini Valerbmss.^l in 40. Ihse, 1 to 2 fl.oz. 

2. TSneturaValeriaBas.— ^1 in 8 of Proof Spirit JDoee, 1 to 2 fl.dr. 

3. TUnctnra ValeriaM Amxnpnlata.— I in 8 of Aromatic 

Spirit of Ammonia. 3oee, i to 1 fl.dr. 

‘ (kpiavning VaUHmm Acid: • 

Eo4ii Valerianate of Sodium. KaC^^O^. 

by (1) distilling Amylic Aloohol with solutions 
0 ^ Bolphurie. Acid and Btclm)mate*o£ Potassittm; (2) 
^oisSng the distillate with Liquor Sodile ; evapoxatifl|h 
fusbig) cooling^ and breaking into pieces. (1) SOsHnStO 
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f 8 H 2 SO 44 . 2KA-.07— 3 HO 5 ILO 3 4- 2(K8S04,Cr33S0.) 
-h 1 IH 3 O. ( 2 ) HCgHgOa 4 NaHO = NaC^IIgOj 4 H 3 O. 
Oharaeters. — Dry white masses ; ivot alkaline ; soluble in water 
and in spirit, (lives out odour of Valerian on addition 
of Diluted Sulphuric Acid. Impurities. — Sulphuric acid 
or free soda. 1 to 5 gr. 

From Sodii Vahrianas is made: 

Zind Valerianas.— Vahiianate of Zinc. Zn{C 6 H 902 ) 3 . 

Source. — Made by mixing hot solutions of Sulphate of 
Zinc and Valeriannto of Sodium, evaporating, crys- 
tallising, and washing, ZnS 04 4 = 

Zn(CsHA) 2 +Na 2 S 04 . 

Characters. — Pearly crystalline scales, with a feeble odour 
of valerianic acid, and a metallic taste. Solubility . — 
1 in 120 of water, 1 in 60 of spirit. Ineompatihles . — 
All acids, soluble carbonates, most metdlic salts, 
vegetable astringents. ImpuHties. — Sulphate and 
butyrate of zinc. Dose, 1 to 3 gr. 

ACTION AND-USBS. 

Valerian acts essentially like other substances containing 
volatile oils, but its pungent taste add peculiarly disagreeable 
odour increase the effect on the central nervous system. The 
stomach and intestines, heart, circulation, and brain are in- 
fluenced as they are by Cloves jmge 273), and Uie oil is 
excreted in the urine, breath, and sweat, as is also the acid. 

Valenan is us<d as a powerful carminative, circulatory 
stimulant, and antispasmo&c, in hysterical flatulence, faint- 
ing, pa}|>ltfition, convulsions, and contractures. It is now but 
rarely given in other spasmodic affections, such as epilepsy. 

Valerianate of Zinc was introduced to combine the altera- 
tive action of the metal on the nervous system with the anti- 
spasmodie influence of the plant, and has been given in hysteria 
and epilepsy ; but Valerianic Acid does not appear to possess 
the a^ion of the volatile oil just described. 

COMPOSITJE. 

Pyi^hri Radix. — P blmtory Boot. The dried 
root of Aimcyclus Pyrethrum. From the Levant. 

v;; i pieces, 2 to 4 inches long, } to } 

. Inch i^ck, cylh|drical» wi^ a thickidi brown shrivelled bark, 
studded by dark^-coloured receptacles of resin. Fracture close ; 
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fractured surface radiate. Inodorous ; when chewed it causes a 
burning pricking sensation over the mouth and throat. Sttb^ 
ftianee reaemblinff PelUtory: Taraxacum, which is darker and of 
different taste. 

Comfio»itmi. — Pyrethrum contains one or more mlaiile oih^ 
and resim; inulitt, a white powder occupying tho 

place of starch in the roots of this and some other pl^ts ; and 
po.ssibly a substance allied to piperine ; see Fiper Niprum* 

Preparation, 

Tinotura Pyrethri.— l in 5. 


ACTION AND USES. 

Pellitory causes a sharp burning sensation in the mouth, 
followed by persistent tingling and numbness, and a pinfuse 
flow of saliva, stimulating as it does the local nerves and 
vessels, and afterwards depressing tho former. It is used chiefly 
as a sUlagogud in dryness of tho throat ; and to give a clean 
taste to flat dentifrices, siu'h as chalk. 

Pyrethrum Roseum* (JPof official ,) — ^The pow- 
der of the flowex'-heads. Used as insect {K>wder. 

tSaaton4ca« — S antonica. The dried unexpanded 
floweivheads or capitula of Artemisia maiitiraa, var, 
Stechmanniana (Artemisia pauoiflora). From Russia. 

Char actors , — About ^ inch long, oblong- ovoid, obtuse, 
pale greenish-brown, neariy smooth; resembling. seeds, but 
consisting of 12 to 18 imbricated involucral scries, with a 
broad thick yellowish-green midrib, enclosing 3 to 5 tubular 
florets. Odour, when rubbed, strong, peculiar, camphoxaoeous ; 
taste bitter, camphoraoeous. 

OmipmUion, — Santonica contains mnionin^ and a compound 
vohtilo oif, allied to camphor in its action. Pose, 10 to 60 gr. 

Prom Smioniea is ^nado: 

8aat<mixiiim.~^ntonin. A neutral crystalline prin- 

ciple obtained from S^tomca. 

iSbaiw.-^iMade by (1) boiling Santonica with Lime in 
Water, and straining; (2) aeidumting the hot oonoentrated 
fluid portion with HydrocMoiio Acid, to m^cipitate the Santo-* 
nin t (fl) waidding tiite with Ammonia and Water, and drying ; 
and (i) ^goisfcing it with boiling Spirit and CJmreoah filtering^ 
and cr^^llising., 
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Characters. — Brilliant white» four-sided flat prisms, becom- 
ing yellow by exposure to light ; odourless ; tasteless or feebly 
bitter. Scarcely soluble in cold water, freely in chloroform or 
in boiling spirit ; insoluble in diluted mineral acids. Added 
to n warm mcoholic solution of potash it yields a violet-red. 
Santonin forms Santonates with alkalies, from which HCl 
libmates Santonic Acid, readily reconverted into Santonin. 

^ose . — 1 to 4 gr. for a chud ; 2 to 6 gr. for an adult. 

Freparatum* 

Troohisci Santonini. — 1 gr. in each. Doscy 1 to ^ for adults. 


ACTION AND USES. 

1. lICBfEDIATB LOCAL ACTION AND USES. 

Sahtonin acts as a poison on the Ascatis lunthrieoidcs or 
round worm, which infests the intestine ; decidedly less on tlie 
Oxyuris vermUularis or thread^worm. It is used as an anthel- 
mintic against the former parasite, combimd w*ith a purgative 
vermifuge, such as Pulvis Scammonii Compositus, or followed 
in a few hours by a laxative, such as Castor Oil. 

2. ACTION IN THE BLOOD, 8FBCIFIC AND HEMOTB LOCAL ACTION. 

Santonin is absorbed into the blood as sodium santonate ; 
enters the tissues ; and produces j^uliar distnrhanoes of Thflon, 
of the brain and spinal cord. Objects appear first blue and then 
yellow (chromatopsia) ; and finally colour vision is almost lost. 
Consoiouaness is diisthrbod, with a kind of intoxication, 
aphasia, tremors, and convulsions after large doses. Reroira- 
tion is enf^bled, and the pulse redfloed in frequency. Thete 
effects must be carefully avoided. Santonin is excreted by the 
kidneys as an obscure product of its oxydation in the system, 
which colours the (acid) urine greenish-yellow ^lloiline urine 
red or purple), and causes some diuresis ; also by the bowel. 
It has been us^ as an emmen^^gue with various success. 

Anthemldifs Flores# — Ohascoxile^ Flowers. 
The dried single otid double flower-he^s or capitula 
of Axithemis nobilis. From cuHivated plants. 

flowers have Vellow tubular florets in 
the cenire, sunimiided bv white and ligulate florets; In the 
double floorm:o dlier nearlvsB the flot^ are white and^l^^ 
in both soHd, oonkal, deiisety covered 

with '$si9ms' Both varieties, especially the hhvo 

a Odoun and ve^ bitfer taste. ' 
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CompoHUion , — Chamomile Flowers contain 0-2 per cent, of 
the official volatile oil^ and a bitter extractive. 

Preparations, 

1. Eztractum Anthemidis.— A concentrated decoction, with the 

addition of Olenm Anthemidis, Dose, 2 to 10 gr. 

2. InfuBum Anthemidis.— 1 in 20« Dose, 1 to 3 fl.oz. as a sto- 

machic ; 5 to 10 fl.oz. as an emetic. 

From Anthefnidis Flores is nwde : 

Oleum Anthemidis. — ^The oil distilled in Britain from the 

Flowers. 

Characters. — Pale blue or greenish-blue, becoming yellow- 
ish-brown ; of chai'acteristic odour and taste. It is comix>s(Hl 
of a ter|)ene, and an oxydisod portion, which 

yields angelic acid, HCjjHyOa. Dose, 1 to 4 min. 

AOTIOX AND T SES. 

Fxternalltf.^-^vxnx infusions cr decoctions of C'lhamomile, 
or the Flowers in lings soaked in hot water, possess the general 
properties of fomentations and jioultices, the wairn water being 
apparently the active constituent. Hiey are much used as a 
domestic applimtion to painful parts. 

Internally, — Chamomile belongs to the class of aromatic 
bitter stomachics. The warm Infusion, freely drunk, is a mild 
simple emetic* which may be usod in biliousness, ague, etc. 
The Oil or the Extract is usefully combined with purgative 
pills as a stomachic and caminative. 

Taraxaci Radix* — Dandelion Root.,^ The 
fresh and dried roots of Taraxacum officinale. Col- 
lected in the autumn from indigenous plants. 

Fresh root a foot or more Idng, an inch or 
more in diameter; smooth, yellowish-brown externally, whitish 
within. Fracture short ; juice milky ; the surface presenting 
faint concentric rings. Dried root shrivelled, deeply furrowed, 
dark brown or blackish ; fracture short ; exposed surface show- 
ing a yellow porous wo<^y axis, and a thick whitish bark with 
irregular concentric vin^. Inodorous ; taste bitter. SuhsUtnee 
Taraxamn : Fellitory, pungei:!^ when chewed. 

C^stjMM4f»o».^Taraxacu]ii contains an amorphous 

neutral taraxaSn ; potassium and ealcium salts ; suyar ; 

and rsmM bodies, which ^ve the milky appear^ce to the 
juice. relative richness of the constituei||ts varies with the 
seasdn and situafaon. 
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1. Decoctum taraxaci. — 1 of dried Root inISO. 2 to 4 fl.oz. 

2. ^Sxtractiim Taraxaci. — A freeh extract. 100 of freeh i-oot 

in 8. 5 to 30 gr. 

3. Sucous Taraxaci.— Fresh juice, 3 ; Sj>irit, 1. Dm/?, 1 to 2 fl.dr. . 

4. Extractum Taraxaci Liquidum.— 1« dried ^ in 1. Dm/?, } to 

2 fl,dr. 


ACTION AND USES. 

Taraxacum combines the properties of its two principal 
constituents, tho bitter taraxadn am the alkaline salts, i.c. it is 
at once a simple bitter and a mild laxative^ It is therefore in* 
dicated, and was foimerly extensively given, in atonic dys* 
])epsia attended by habitual constipation ; and its preparations 
nuiy be added to siomaehic mixtures and laxative pills. Until 
recently Taraxacum was believed to be a cholagogue ; but this 
effect, if it exist at all, appears to ho indirect only, 

liaetnea. — L ettuce. The flowering herb of I>ic- 
tuca virosa, a native of Britain. 

ChmpoeitioH, — Extract of Lettuce contains a crystalline 
bitter principle, CgjjHjsOy, and laetueie aeid, of uncer- 

tain composition. 

jPreparathn» 

Extractum Laotucss. — A freen extract. 1 00 in 4. Do^/*, 5 to 10 gr. 

ACTION AND USES. 

Lactucin is slightly hymiotic. The Extract may cause 
some confnsion of mind, heamtche, and diaphoresis ; and actii^ 
as a mild sedative and carminative it makes an oxodl^t pill 
basis for some purgatives, such as Calomel. 

Ajmiem Uht£0mvu — Arnica Bhizome. Tho 
dried riiizome and rootlets of Arnica montana, Col- 
in tiio mountains of middle and southern Europe. 

Cvimdrical, ^k brown, 1 to 2 imhes or 
more* lioiig ; i tu I iu^ lu diameter; contorted, rough fiom 
scars and remains of hdlen leaves; giving off numerous, dark 
wiry t0btlets> Odour peculiar, aspmatie : 

acridi,|ifliN^^ 

>by''b#iw| tdour; Vemt^rn'.YIride^ hy tWdImr 
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OampoaitioN . — Arnica contains a small quantity of volatile 
oil, of complex composition) and said to yield trimethf/lamia ; 
tmnie acid; and an active resinous glucosidC) amieiti, CgoH;iy 04 . 

Pt^epamtion, 

TiBOtuza Arnicas.- 1 in 20. Pose, 1 to 2 ll.dr. 


ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION' AND USES. 

Externally. — Arnica) applied to the skiU) sometimes causes 
hyperamiia) eczema, and even spreading erysipelas. It would, 
therofoi O) appear to mcreaae the activity of the circulation in 
the skin ; and the Tincture in water is a popular application to 
bruises, pre%'enting swelling, and hastening the ubsoiption of 
cifusod blood. It .must be used with caution. 

Internally^ Atnica is a stimulant to the alimentaxy canal, 
like volatile oils in gcneinl ; in over-doses a powerful irritant) 
t'HUsing vomiting, ptdn, and purging, with consocpient constitu- 
tional effects. Trobably by reflex action from the stomach 
(s(i 0 Varyophyllnm, page 273), it stimulates the heart and circula- 
tion, the brain and spinal coi*d, in moderate doses ; the pulse 
l)eing strengthened) and symptoms of nervous debility remov(?d. 
Arnica has, thc^rofore, been used with success in low forms of 
fever, deliiium tremens, and mental disoi'der. 

2. ACriON IN THE nLOOD, AND SPECIITC ACTION AND USES. 

The active principles of Arnica enter the blood and thence 
the tissues, whore its effects somewhat resemble^ those of Tur- 
pentine. If the dose be considerable, the reflex stimulant effect 
from the stomach is overcome hv its depireBsing action on the 
draUtlcn sad nem centrci ; headache, unconsciousness, and 
convulmons being induced, and the body temporaiure lowei'ed. 
Arnica has thus been employed as an antipyretic, esiK^eially in 
acute rheumatism, but cannot be said to be used now. 

3. EBMOTE LOCAL ACTION AND USES. 

Ifike its allies, Arnica is^a remote stimuknt of tlie kidneys 
and skin, and hiU) been ^ven in some cutaneous diseases such 
us ocEema, and in chrome ihioumatism. 

LOBELIAOEiB. 

. — ^Lobsua. The dried flowering herb of 

LtAteliftinflata. linptnrted from Nort^ America, 

' Cimwter *. — ^In fomproaiod ohlon^; roctangolar pnclmgcs. 
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tu 1 lb. in weight, in sealed and labelled papers. Separate 
pieces of varjdng lengths, yellowdsh-green, angular ; bearinjgr 
liairy, oval, toothed leaves, some flowers, and fruits. Odour ini- 
tating. Taste at first mild ; after chewing, burning and acrid. 

Composition , — Lobelia contains hheline^ an oily, liquid, 
volatile alkaloid, with a pungent taste, and an odour like 
tobacco. Lohelie acid is unit^ with the lobelinc. Ineompa^ 
tihlcs : The :^a^stic alkalies, which decompose lobeline. 

Treparalions, 

1. Tinetiira Lobelin. — 1 inSof Pr'oe/Spirit. 10 to 30 min. 

2. Tinotnra Lobellsa iEtherea. — 1 in 8 of Spirit of Ether. 

Dose, 10 to 30 min. 


ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION AND VSEH. 

Lobelia is a gastro-inteBtliial Btimulant ; in large doses an 
irritant, causing vomiting, pain, purging, and the ordinary 
symptoms of depression. It is not to he used as an emetic, but 
is sometimes useful in obstinate constipation. 

2. ACTION IN THE IILOOD, AND SPECIFIC ACTION AND USES. 

The active principles of Lobelia appear to enter the blood 
and tisstuts, where sc'vore specific effects are prodiujed by fret* 
doses, including general depression, muscular tremors and 
weakness, giddiness, headache, failure of the heart and breath- 
ing, and cold perspirations ; a condition resembling collapse. 
The exact mode of action of the drug is not known. It appeal's 
to depress the convolutions seeondmly only; to lower the 
activity of the motor centres in the cord, and cauBo mnsoular 
relaxation ; to depress the respiratory centre, and relax the 
oronohial mnedies ; and to diminish the force of the heart and 
the tensiem of the vessels, alter brief increase of the latter. 
Lobelia kills through the respiratory centre, like ifs aUy 
Tokicco, and not through the heart 

Lobelia is a favourite remedy with some practitioners for 
the paroxysm of asthma, for which it dbould be given at the 
commencement in doses of I drachm of the Tincture, repeated 
every fifteen minutos till nausea is produced. In 10 min. doses, 
it is a OBcful addition to expectorant mixtares for bronchitis 
wif^ spasm and very scanty tough sputum. 

^ , 3. eeuote local action and uses. 

, , , lobdlne is probably excreted by tbe kidneys and skin, and 
bM a oito^Sc sihd diaphoretie. £xc^ indirectly^ these 
ibifects are not Mm advantage of In medicine. 
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ERlOACE^Ii. 

ITvw Umi Folia«~BiCARB£RKY Leaves. The 
dried leaves of Arctostaphylos Uva-UTOi. Indigenous. 

Characters. — A>ry fihoii;ly stalked ; obovate or spatkulato ; 
coriaceous ; } to $ in(& long ; smooth and shiniug above, paler 
and minutely reticulated beneath; morgins entire, slightly 
revoluto. Odour tea-like when powdered ; tasto very astiingont. 
Eubstames rvsemhVtHg Uva lirsi Folia: Senna and Buchu, q.v. 

Composition, — IJva Ursi contains a bitter crystalline gluco- 
side, arbutm^ CijlIigOr, soluble in water, yielding glucose and 
a mixture of hydrochinon {see page 19jy and methyl-hydro- 
chinon ; a second glucoskle, ericolin, ; 33 per cent, of 

iannlv and goUie avuh; and a ciyKtalline mmtral body, arson, 
Ineompatibhis. — Iron, lead, and silver salts, alkaloids, gt‘latine. 

Fyeparatiun. 

Infuanm Uv» Uni^— 1 in 20. ])usc, 1 to 2 ii.oz. 


ACTION AND USES. 

Uva Ursi possesses much the same action as Paroim and 
Buchu, but it is more astringent in virtue of the tannic and 
gallic adds which it contains. The arbutin appears in. the 
urine mrtly as hydrochinon-sulphuric acid. (6V« pages 191, 
192.) Uva Ursi is used as a remote asiringent, stimulant, 
diuretic, and disinfectant, in diseases of the urino-genital 
tract, such as chronic catarrh of the pelvis of the kidney, 
bladder, and urethra. 


SAPOTACEiB. 

Outta Percha.— Gutta Percha. The concrete 
juice of Dichopsis Gutta, and of several other trees of 
the same natural order. 


Characters. — Light-brown pieces, tough, flexible, plastic 
above 120^ Fahr. Insoluble in water, alcohol, alkaline solu- 
tions, or dilute acids ; almost entirely soluble in chloroform ; 
entirety so in oil of turpentino, carbon disulphide, or benzol. 

(^posiiion. — Gutta Perdia ceflsists of hydrocarbons, 
usually slightly oxydised. 


II<|aor flhitta dissolved in 3 of Chloroform ; mixed 

with I of Carbonate of Load ; agitated ; and decanted. 
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USES. 

Gutta Porcha is employed for m^iag surgical instruments 
and apparatus. The Solution is used in Charta Sinapis. 

STYHACACE^, 

Beiizoinum*— Benzoin. A balsamic resin ob- 
tained by incisions in tlie bark of Styrax Benzoin, 
and other species of Styrax. Imported from Siam 
and Sumatra. 

Masses of tears loosely agglutinatcd,or closely 
compacted by a brown translucent substance. Tears in some 
specimens large and milk-white, the masses being almond-like ; 
in others the white substance is very small, and the broketi 
masses resemble reddish-brown granite. Benzoin is very brittle, 
but softens readily by warmth. Taste very little ; odour, agroo- 
ttble; balsamic. Soluble in spirit and in solution of potash. 
Gives off when heated fumes of Benzoic Acid. 

Eubstames reumhling Bmzoin: Gum-x-esins and resins; dis- 
tinguishod by odour and taste. 

roi^ 2 p 0 si^Mm.--*Bonzoin contains 12 to 16 per cent, of tlio 
oflSciiil benzaic acid; a trace of citmamie emd^ OyH^Oa; two 
rmm ; and a volatile oil, 

Prepamtiom, 

1. Adept Bensoatne.'— 1 to 50 of Prepared Lard. 

2. l^etnira Bensoiid Composita. — ^'rkiar’s Balsam.” Benzoin, 

8 : Prepared Storax, 0 ; Balsam of Tolu, 2 ; Bocotrino 
Aloes, about 1} ; Bpirit, 80. Doee^ J to 1 fl.dr. 

3. UBgaentum Geta<^.— I in 56. 

From BenzoUiim ie fnade: 

Addiim Be&zoiciim.— Benzoic Acid. HC 7 H 50 .>. jSoiow.-— P re- 
pared from Benzoin by sublimation. Ohmmtere , — light 
feathery crystals, nearly colourless, with aromatic odour. 
HoluhiUty . — 1 in 400 ‘of cold water, 1 in 12 of boiling 
. water, 1 in 4 of spirit ; soluble in solution of alkali<fs 
and lime. Phosplmte of sodium or borax aids its Solu- 
bility in water (1 of borax and 1 of acid soluble in 100 
Wate). Sublimed by heat. Solutions of Benzoates 
dsfoslt me add on addition of H^ 04 . 10 to 15 gx*. 

JPi'eparaiime, 

Bisnzoxci.— J gr. in each.. I to 5. 

■> '''yK (ku4mxtA.--'2'gr<toad.08!.',:^#6e 
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e. Tinctuka Opii Ammoniata.— 9 gr. to I fl.oz. See Opium, 

From Aeidum Betmietan is made : 

Ammonii Beuxoas.— Made hy dissolving 
Bonzoic Acid in Solution of Ammonia and Wator; 
evaporating (kcex'itig Ammonia in excess) ; and crystallis- 
ing. Colourless laminar cr^'stals, with the 

flagrant odour of Benzoic Acid. SoluUUtp. — 1 in 5 of 
water; 1 in 18 of spirit. Sublimes without residue. 
Imompatibles, — Persalts of iron, liquor potassm, and acids. 
Bose^ 10 to 20 gr. 

ACTION AND USES. 

1. IMMEDIATE EOCAL ACTIOX AND I’SES. 

FxUrnalhj.^lA&iizom and its preparations are antiseptic 
and disinfectant, and at the same time slightly stimulant to 
the vessels. The (’ompound Tinctuix), “ Pi’iar’s Balsam,” has 
long been used as an application to ulcers and foul M ounds, 
ana also to promote the healing of freshly incised wounds. 

Internally. — Benzoin and its Acid causo sneezing and 
coughing when inhaled or applied in the solid fonn to the 
iioso j much diluted Muth watery vapour, they are mild stimu- 
lants. The Oomxiound Tincture is thus a useful Bul>stanco for 
inhalation or spray in many laryngeal disea({es ; and Benzoic 
Acid has been applied dh*oct to the affected surface in diph- 
theria, where it acts also as a disinfectant. 

I^ken by the mouth, Benzoic Acid causes slight heat and 
irritation in the region of the stomach ; the Ammonium salt is 
much less irritant, and can bo given in hirger doses. 

2. ACTION IN THE BLOOD, AND V8ES. 

Benzoin and Benzoic Acid enter the blood in the foim of 
benzoate of sodium, and here, as well as in the kidneys, the 
acid is partly eolivertad into hippurio acid by combination 
with a molecule of glycocoll, thus : C7ILO2 -f GjHgNOg (gly- 
cocoll)=CgILN08 (hippuric acid) + ^0. The exact source 
of the glycocoll is still obscure. It is not derived from the 
uroa or uric acid, os was once suggested. 

8. RPSCinC ACTION AND 1J8ES. 

Benzoic Acid and its salts act upon nutiition veiy much 
like the S^ieylatos, as far as they have been investigated; that 
is, they are aatipyretie, whilst they are said to increase meta- 
boUem. 1!liey tote b^ used to lower the tempemture in 
fever, but are ttncoriain, aiid their effects frequently unx>loasaut. 
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4 . UEMOTE LOCAL ACl'IOX AND USES. . 

Benzoic Acid is excreted by th^ kidneys, partly unc^haiiged, 
^lartly aa hippuiic acid, and occasionally as succinic acid, 
increasing the flow of urine ; by the aikin and salivary glands, 
unchanged, stimulating thoir secretions ; and probably by the 
respiratory organs, decidedly increasing the amount of expcc- 
toration. 1'heso remote local ofl^ects arc turned to useful ac- 
count. The Acid and its Ammonium salt are extremely 
valuable in inflammation of the bladder with alkalinity of the 
secretion and phosphatic deposits, by acidulating the and 

sthnulating and dieinfeoting the mucous snrfacee. As an 
expectorant, Benzoic Acid, chiefly as the Com|K>und Tincture, 
or contained in Tinctum Camphone Composita, Tinctiira Opii 
Amnioniata, and the Balsams of Tolu and Peru, is very useful 
in chronic broncliitis, when the bronchial products arc abun- 
diint, thick, possibly foul, the mucous membrane chronically 
iiiflain«Ml and weak, and ivflex activity low. 


OLEACK.K. 

Oleum Olivu?.— Olive Oil. Tlie oil expressed iu 
the south of Europe from the ripe fruit of Olea europseH. 

Characters , — Pale yellow, with a very faint agreeable odour, 
' and a bland oleaginous taste; cox^als partially at 36 *’Fahr. 

CompositmL — Olive Oil consists of 72 per cent, of a fluid 
oil, oktn, CsHQ,3CigHj|302, and 2B per cent, of a solid oil or 
stoaroptene, pa/mitift, OjiHsySCjQHgjOp. These are co3m>oundH 
of a radical, glycerut^ O3H9, with oleic aeid^ HCif^H33U2, and 
palmitic acidf HO23B91O3, respectively, JDose^ i to 1 fl.oz. 

Freparations, 

Many Emplastra, Linimenta, Unguenta, Enema Magnesii Sul- 
phatis, and Oharta Epispastica. It is also the sourco of 
ilai-d and Soft Soaps and of Glycetine. 


Sapo DurusL— Hard Soap. Sodium Olcate. Made with 
Olive Oil and Soda. CoHaSCisHajO,, + 3 KaHO = 

8NaC2eH8302-fC3Ha(H0)3. 


Freparations. 

a, Idfihuuitum Sapouis.— 16, with Camphor, 8 ; Oil of Bose* 
inary, 3 ; Spirit, 128 ; Water, 32. 

Limpteniim mpmis it contained in Linimentoxn Opii* 

Copipoiitiu— Opium, 1 ; Bard Soap, 4 ; 
Glyomne, JJcsCf 3 to 6 gr. See Opium, 

til alio iu the preparation ofmu^y other pills. 
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Sapo iniollffei.- Soft Soap. PotaHBium.Oloato. Made with 
Olivo Oil and Potash. 

Sapo Mollis is contained in Lininicntum Terehinthinso. 

[Sapo Animalis, Curd Soap, is made with Animal fat. 6V(’ 
page 408.] 


ACTION AND USKS. 

1. IHMEDIATK LOCAL ACTION AND VSES. 

Externally applied, Olive Oil rendera the skin smoother, 
softer, and more hexible. It is used to facilitate friction over 
enlarged bones, or stiff joints ; and in the form of liniments, 
to hiing active bodies, such as Ammonia and Lime, more 
Ihoi-gugMy into contact with the siii'face in a mild fonii. It is 
also an excellent mechanical application to bums and coiluin 
skin diseases, by coating the suHace and excluding air, and in 
the treatment of the effects of corrosive acids and alkalies. 
Inunctions with Olivo Oil to which part of Caiholic Acid 
has Ijoen addi^, are ordered in the desquamative stage of .scarlet 
fever as a disinfectant measure, but are of doubtful value. Oil 
mbbed into tho skin is absorbed by the lympliatics, and lias a 
distinctly nutritive ejffect, of which use imiy la? made in wastecl 
ehildi'ou when the stomach n'jects fo(Kl. 

Intemallyf Oils may lie similarly given in conH)sive ]>oiHon- 
ing. In tho stomach they are not specially changed ; in the 
intestines they are partly emuhdiied, partly stiponiiied, their 
glycerine being set free, and their fatty acids combining with 
free alkalies to form soaps. Iho molecular basis of the chyle 
is increased by this emulsion and soapy compound. With 
many persons excess of Oil causes dyspepsia and loathing, 
especially in warm weather ; with most subjects some relaxa- 
tion of the bowels or diatrheoa. As an enema, Olivo Oil is 
laxative, and is used in obstruction of the bowels* 

2. ACTION IN THE IfLOOD, SrECIEIC ACTION AND USES, AND 
REMOTE LOCAL ACTION. 

Olive Oil enters tho blood from the lacteals or lymphatics 
and may be traced in it if given in excess. Thence it roaches 
all the cells of tho bod}’^, ei^ocially those of the connective 
tissues, the amount vaiTing with a number of circumstances. 
Here it is fully oxydised into carbonic acid and water, and 
constitutes a fo^, increasing tho amount of fat in the tissues, 
furnishing force, and thus saving the waste of nitrogenous 
tissue,, and the neceMity oi amsalmn^ quantities of nitrogonou& 
food, but unable of itself to support me. 
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Oils and fats ai's used in many forms (Olive and other 
vegetable oils, Butter, Cretan, God-liver Oil, etc.), in wasting 
diseases, such as scrofulti and phthisis, as is fully discussed 
under Olemn Moirhute^ iiage 414* Olive Oil is rarely used in t^is 
country, but mny be taken by some patients, in the form of Sar- 
dine Oil, when Cod-liver Oil is rejected. * 

Oils are excreted as carbonic acid and water, hut excess 
will a[>pear unchanged in tho urine. It is not a special renal 
irritant like Linseed Oil. 

Olycerinnm* — Glycerine. C;,Hjj(HO) 3. A sweet 
principle obtained by reaction of fats and fixed oils 
with aqueous fluids, and containing a small percentage 
of water. 

Chttracltn . — A clear colourless fluid, oily to the touch; 
without odour ; of a sweet taste ; freely soluble in water and in 
jilcohol ; a free solvent of many substances. Sp. gt., I'2r50, It is 
tho trihydroxyl derivative, or alcohol, of a hydrocjirbon ludical 
glyiHjryl, C»Hg, which, in combination i^dth fatty acids, forraf 
fixed oils. It is sojmratcd in the hydiated form when oils are 
deconiposod by alloUino hydmtes (saponification), or by water 
(hydrogen hydrate) at high temperatures. Glycerine is thus a 
by-product in making soaps and lead pbister. (Slee pages ^114 
and 61.) 

ImpHntm : Free acid or alkali ; various salts ; formic or 
but^Tic acid ,* other organic matters. 1 to 2 fi.dr. 

Prepftmthm , 

1. Glyoerinum Acldl CarboUd. -4 to l. 

2. Glyeeriiinni Aoidi GalUcL— 4 to 1, gently heated. 

6. Qlyoeriauin Addi Tannid*— 4 to 1, gently heated. 

4. Glyearisuai Almninifl.— 5 to 1, gentl^heated. 

5. Glyoerinnia Amyfl.'— 5 to I, with 3 of Water ; heated until a 

jelly is foiined. 

G. Glycdijmin Bozuds. — 4 to 1, with 2 of Water, heated. 

7. Glyoarinnm Plnsihl Subacelatia.'-See Btmhwny page 62. 
S. Gtycerhuun Tragaoanthas.— 4 to 1, with j Water. 

9. LiNiMENTriic Potahsu Iopidi oun Saponis. See page 124. 
10. Mel BuRacis. See page 146. 

ACTION AND USES. 

1. HCMEnrATE LOCAL ACTION ANP VHES. 

JS*;! frr)^tf%*--HGlyoeiine is a slightly lAMsoptie, 

hygmeoide, adhesive substanoo, which forina a useful ad- 
dition to lotions and other applications for the skin, where a 
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desiccant effect is not undesirable. For the same reason it is 
unsuitable when the skin is already too dry and brittle. Its 
remarkable powers as a solvent, and mechanically, also render 
it invaluable in lotions. 

Glycoi-ine is readily absorbed by the unbroken skin, and 
will caiTy in with it allmloids or Other active substances, such 
as the atropine in Extract of Belladonna. 

Internally , — Glycerine is very sweet, and imparts a smooth 
sweet agreeable taste to nauseous or astringent mixtures, 
i-ondering the addition of sugar unnecessary. As a topical 
stimulant and demulcent, it is an excellent vehicle for such 
applications for sore throat as Tannic Acid. In the stomach it 
produces no special effect ; but is a laxative when freely given. 

2. ACTION ON TUB BLOOD. 

Glycerine is fi-eely absorbed by all surfaces, and is one of 
the normal products of the digestion of oils and fats in the 
intestines. In large quantity it is said to cause the solution of 
the red corpuseles, the diffusion of the haemoglobin in the 
plasma, and consequent luemoglobinuria. 

3. SPECIFIC ACTION AND USF.S 

Glycerine has l)eeii supposod to be nutritiYO, and may 
contribute to the formation of adipose tissue, as a portion of the 
fats and oils of food must be decomposed in digestion, and the 
glyceryl again united with the fatty acid in the process of nutri- 
tion. I'he results obtained from the administration of Glycerine 
instead of oils in phtliisie have been very divergent, and on the 
whole not encouraging. Hie same may be said of its use in 
diabetes. 

4, REMOTE LOCAL ACTION AND USES. 

Glycerine is decomposed in the system, and passes out as 
propionic, formic, and other acids. The urine of persons 
taking Glycerine contains a reducing body which gives the 
copper and fermentation tests for sugar, but is not sugar. 

Aridum Olelcimi. — ^O leio Acid. HC13H33O0. 
A j9uid fatty acid, usually not quite pure. 

Source . — ^Made in the saponification of olein, or by the 
action of superheated steam on fats, with subsequent separation 
from solid fats by pressure. {Bee pake 314.) 

Charueters. — A strawTCoIoured nearly, odourless 

and tastoless ; and with only a very faint acid reaction. Ex- 
posed to ait it becomes brown and acid. Sp. gr. 0*8fi0 to 0*890. 
It becomnes semisolid at 40^ Fahr. S^nhihiy : Insolnble in 
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water, mdily soluble in alcohol, chloroform, and other. 
ptfrififs : Stearic and palmitic acida; giving, with acotato of 
lead, a precipitiih' insoluble in ether. 

Freparatiofis, 

1. Oleatnm Hydrargyri.— 9 to 1. See page 95. 

2. Oleatum Zinci.— 9 to 1. See page 70. 

From Zinei Oleatnm is prepared : 

Unguentum Zinci Or^EATi. See page 70. 

AC 3 TION AND USES. ^ 

Oloic Acid penetrates the aMn more readily and thoroughly 
than fixed oils or fats, entering the cutaneous tissues not 
through tlie vessels, but through the natural openings, bv which it 
reaches the follicles. It is therefore employed as a solvtmt and 
vehicle of active remedies for application to the skin, in the 
form of Oleatos, a number of w'hioh are now employed as \vell 
as the two that arc official. 

IHaiiiut. — M anna. A concrete Kaccliariao exinhi- 
tion obtained by making transverse incisions in tlie 
stems of cultivated trees of Fnixinus Ornus, From 
Calabria and Sicily. 

Characters. — In stalactifonn pieces, 1 to 6 inches long, and 
1 or 2 inches wide ; uneven, porous, crystalline, friable, 
curved on one side ; yellowish-brown ; odour faint, like honey ; 
taste sweetish, acrid and bitter. Solubility, I in 6 of water. 

Cbmposiiion. — Manna consists prineij^y of 70 per cent, 
of a peculiar sugar, mannite^ CQHe(HO)(„ cano sugar, and 
indefinite matter. Manoite does not undergo much ^nous 
fementatien. 60 gr. to 1 os. 


, AOnON AND USES. 

Manna is a mild laxative, given to children for constipa- 
tion^ beeause wt unpleasant, and easily dissolved in milk. 

LOGANUCEj;. 

Nux VoMtOA.-^The mods of 
Knx votfiica. ImiKjrted from thoEaSt Indies. 
<jsi«»vii(«wt,-^IConnde(i; i to 1 insh or atora in dkiaoter; 
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about I inch thick ; flattish or concavo-convex, rounded at the 
margin. Alarkod on ono surface by a central scar, whence a 
projecting line passes to the margin, ending in a slight promi- 
nence. Kxtemally ash-grey, glistening with short sathiy 
hail's; internally homy, somewhat translucent. No odom-; 
taste extremely hitter. 

Composition.—Nux Vomica seeds contain two alkaloids; 
*2 to *5 per cent, of itrychnxne^ whiidi is official, and *12 to 
1*0 per cent, of bmeine^ united with a crystalline acid, strych* 
nic or iya^urie acid. 

Brucine^ occurs in colourless prisms, pearly 

flakes, or masses, it is soluble in alcohol ; much morc^ soluble 
in water, less bitter, 38 times weaker, and 3 times slower 
physiologically than Strychnine. It gives a red colour with 
HNO3. 

Preparaiiom. 

Extractum Nucis Vomiote. — ^Made by extracting with Spirit 
and Water, and evaporating to a definite strength, viz. 
15 per cent, of total alkaloids. } to 1 gr. 

From Extraeium Ntwin Vomica w prepared: 

Tinctuiia Nircis V 0 MIC.K. — Extract, 183 gr. ; Spirit, 10 
fi.oz. ; Water, 4 fi.oz. 1 gr. of alkaloids in 1 fl.oz. 
Bose, 5 to 20 min. 

From F'ux Vomica is made : 

Strychnina. — Strychnine. CjjiHgaNjOo. Source. — l^lade 
from the seeds of Nux Vomica iy (1) adding a solution of 
Acetate of Lead to a concentrated tinct^, so as to pre- 
cipitate the colouring matter, etc., and filtering; (2) 
(XHioentrating the filti^te by evaporation, and adding Am- 
monia, to precipitate the alkaloids; (3) y^hing the pre- 
cipitate ana dissolvi^ it in boiling Spirit, and crystal- 
lising out the Strychnine by evaporation and cooling from the 
Brucine which remains in solution ; and (4) purifying by repe- 
tition of process (3). Charaetet's. — ^Very small colourless 

prisms, inoaorous, intensely bitter (but not to be tasted by the 
student except in very solutions), Solubility . — 1 in 6,500 
6f cold, 1 in 2,500 of hot water ; readily in boiling, h\it not in 
cold, spirit; readily in chloroform; soluble in ether. Pure 
sulphuric acid forms with it a colourless solution, which on the 
addition of bichromate of potassium acquires an intensely 
violet hue, spe^ly passing through red to yellow. Not 
coloured hy nttrio add. Causes convulstons in animals. Jm* 
ifrttcine. Bose, gr., gradually increased to gr., 
always in solution, - . . 
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Trtpamtkon^ 

LiQI’OR StRTCHWIN;* HYBROCliLOHAtM.— 4J gr, to 1 fl.oz. 
of Spirit, AVator, and Diluted Hydrochloric Acid. 
jL in 100. 5 to 10 min. 

ACTION AND USES . 

1. niMEDlATB LOCAL ACTION. 

Strychnine is a powerful antiseptic, but is too 
poisonous to be applied to wounds. Brucine is anaesthetic. 

Vomica and Strychnine possess all the 
properties of bitten described under C<r/w>»Ao(page 204). Their 
use is not different from* that of other bitters, excepting tliat 
whilst unpleasant from the intensity and persistency of their 
taste and ttie absence of flavour, they ai-o very convenient on 
account of their small bulk. 

Strychnine is believed to isonaae the perlstnttie action 
of the intestines, and is given with purgatives, especially Aloes, 
in chronic constipation from atony of the bowels. 

2. ACTION ON THB BliOOD. 

Stiychnine eaters the blood from mucous surfaces, or when 
given hypodermically. Here it affects both the red corpuscles 
and the plasma, reducing the absoxptive power of the former 
for oxygen, and the discharge of carbonic acid from the latter. 
Theae effects are not, however, the cause of the spedflo action 
of the drug iiiiin6||^ly to be described. ' 

3, spBaric action. 

Strychnine quiokly iinds its way into the viscera, espedaUy 
the nervouaiystem ; and is peculiar in remaining so long with* 
in them, that it is not wholly excreted before severed days. 
Kntering lapdly , and disappearing slowly, the alkaloid accumii* 
lates in the body if the dose, however sznall, be vm*y f r^uontly 
lepeat^ and is said to have a ** cnmulative action.*’ 

Xn med^oinal doses, Strydmine jn^uces a. tonic influence, 
as described tinder Qaluinba and Quinine, with a sense of in- 
mmased strong^ and spirilsu Thetnwith its spedlflc action* is 
soon devejcq^ namdy, increased cenribility pf tottdi, sight, 
and hearii)^ ndthsome disorder of the senses, such as of ccJctir, 
Bepeated or larger dope next lead to sudden 
mnsoles of ^,U^)S,d:iPOiistri^ fsding in . 
^eome 'wiih ; a cense . o&.ani(&y. 

and ^death 

4gr asphyxia from s|xssiiiddic ^ 
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rmiratory muscles. The phenomena resemble tetanus, but 
diner from it in the complete relaxation of the muscles between 
the convulsive seieutes, in the great rapidity of their course, 
and in the comparative absence of trismus (lock-jaw). 

Careful analysis resolves the phenomena of Strychnine 
poisoning as follows, and enables us to tmderstand its action in 
medicinal doses : Tho mtvolutims are unaffected. The motor 
centres of the cord are powerfully irritated by toxic doses, and 
this in such a way that their reflex excitability is enormously 
increased. The very idighlest stimulation of the sk^, such as 
a breath of air, a loud sound, or a bright light, is sufficient to 
originate reflex muscular spasms. The muscles of respiration, 
are manifestly involved in this effect, and the vigour of their 
action greatly increased ; and this is carried so far that they 
remain contracted in inspiration, and give rise to asphyxia. 

Tlic medulla is stimi^ted by Strychnin© in all its important 
centres. The respiratory centre is increased in activitv, and 
transmits powerful influences downwards to the already 
excited cord, thus causing increased frequency and depth of 
the movements of tho chest. The cardiac centre and tho 
cardiac ganglia and nerves app^ to be stimulated by Stiych- 
nino, but the violent contractions of the voluntary muscles 
completely modify the direct effect of tho alkaloid, which is 
said actually to cause slowing of the heart (in animals para- 
lysed by curaro)* Death docs not occur through the heart, 
which beats after respiratory death and remains contracted. 
The vaea^maior centre is increased in vigour, an effect which is 
heightened by tho muscular spasm, and fli^y by the asphyxial 
state of the blood : thus tho pressure rises enormously for a time. 

The motor nerves and muscles are comparatively unaffected 
by Strychnine ; its locked application in moderate doses stimu- 
lates them. Ilie same may be said of the mmry nerves^ 
vision being improved by injections of Strychnine in the 
temple, which appear to cause contraction of the retirnd cones. 
The body imperattm natarally rises during the convulsions. 

4. SFXCX^C rSES. 

Strychnine is Mdicated in paralysis, especially paralysis 
fn]im disease or disorder of the cord, but is not of much real 
aervioe in this class of cases. Its funetion in cerebral disease 
is imdtily to sustaihihe activity Cf |he spinal centres^ nerves, 
and muscles until the higher centres are restored ; but elec- 
tricity haa almost entirdy displaced it for this pnmse. It 
appeam,^ however, to . he useful in so-called or 

*<mneUam,V l in diphtheritic pai|lysis ; and injM»*i- 

paiitih^ the loro-am, eyes, larynx, sphincters, etc.) 

T--4 
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often toxic in origin, e.g, due to lead, tobacco, or alcohol. 
For these local cases Strychnine is best given in the form of 
hypodermic or intramuscular injection gr. of Sulphate of 
Strychnine in 10 min, of distilled water). In sensory paralysis 
Strychnine is useless, but it appears to relieve some forms of 
blindness (amam-osis) when applied locally, i.e. hypodeiinically 
in the temple. In chronic nervous disorders, such as chorea, 
opilepey, neuralgia, and asthma, it is of benefit os a bitter 
stomachic and tonic, an oifect more generally available than 
the specific action of the drug. 

As a respiratory stimulant, strychnine may bo used in 
bronchitis, emphysema, and phthisis, to increase the vigour 
both of the respiratory centro and the respiratory movements. 
It is advantageously combined with expectorants, its tonic 
action being further useful. From its stimuhint and tonic 
action on the heart and vessels, it is given with benefit in 
cardiac dilatation with low pressure. 

Strychnine is a physiological antagonist of Chloral, ^lor- 
phine, and Physostigmme, and may be given in moderate doses 
in poisoning by these substances, whilst all the ordinary 
methods of recovery are persevered in. 

, 5. REMOTE LOCAL ACTION. 

Strychnine is excreted in the urine, sweat, and saliva, as 
we have seen, very slowly. The pmctical importance of this 
fact has already b^n insisted on. 

Iladix,— Carolina Pink. {Fot official) 
The rhizome and rootlets of Spigelia marilandica. 
IVoiii the United States. 

Characters and Conipcuitioti, — A thick globular bro^ head, 
with numerous fine branching rootlets. Contains a hitier 
principle^ a volatik oi/, tamin, etc. DoeCf 60 to 120 gr. 


ACTION AND USES. 

Spigelia is an anthelmlatio, and is directed against the 
round worm, in the form of a fluid extract, in doses of 1 to 4 
fl.dr. It is moderately inugatiye, but diould be assisted by 
Senna or other cathartic. 

Jasmine. Ilie dried 
m of Qelsemuim nitidunl From 

tiha tTilited States. 
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Nearly cylindrical; J to 6 inches or more 
long ; i to ) incdi in diameter ; with small rootlets attached or 
not; light yellowish-brown externally, with dark purplish 
longitudinal lines ; fracture splintery. Bark thin, with silky 
fibres in its Hbor, closely attached to a pale yellow porous 
woody axis, with medullaiy rays, with or without pith. Odour 
narcotic, aromatic ; taste bitter. 

Gelsemium contains a powerful alkaloid 
ffcheminoy ffelseminic acid, a volatile oil, and other ingredients* 
JJose, 5 to dO gr. ; of gelmmae, ^ to gr. 

Prcparatmis, ^ 

1. Bxtractum OelsemU AlcohoUcum. — Spirituous and aqueous. 

2h8€, I to 2 gr. 

2. Tinctura Gelsemii. — 1 in 8 of Proof Spirit, hose, 5 to 20 min. 


ACTION AND USl S. 

(jelsemium is a powerful depressant of the motor parts of 
the cord, causing paralysis, which is followed later by sensory 
depression and anmsthesia. Hespiration fails, and death occurs 
by asphyxia. The heart is also depressed ; the skin is stimu- 
lated. The pupil is dilated, and the ocular and levator 
palpebrse muscles iurei paralysed, all through the third nerve. 

Gelsemium has been given in tetanus, asthma, whooping- 
cough, and other convulsive diseases with uncertain results. It 
appears to relievo some cases of neuralgia. In sick headache 
it may produce great relief, if the dose be pushed. 

APOCYNACEiE. 

<|uebraclio Bark. (Bot official ) — ^The bark 
of Asjpidosperma Quebracho. From Ohili. 

Characters . — In pieces, f inch thick ; interior fibrous, cin- 
namon-brown, with short fracture; exterior reddish ochre, 
warty ; taste bitter, slightly aromatic, unpleasant. 

Composition . — Quebracho Bark and wood contain an alka- 
loid, aspidospermine, C^jH^NsOj, soluble in spirit, and three 
other alkaloids. The wood contains much tannin. 


AOTIOK AND USES. 

Quebl^oho and its alkaloids reduce the tnqpmev of 
residinttCKU through the centre ; the heart’s action through the 
intrinsic ganglia ; the sense of dyspnoea induced by exercise ; 
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and the body temperature. A Tincture of the Bark (1 to 6) in 
doses of 5 min. to 1 fl.dr., has been used with success in some 
cases of disease attended by dyspnoea, especially emphysema, 
but the drug is uncertain and should be given with caution. 

Strophaiitlii Semina*— S trqphanthus Skeds. 
(Not official.) The seeds of Strophanthus hispidus), 
(S. Komb4), a woody climber. From Equatorial 
Africa. 

Charmters. — Seeds oval, arrow*like with comose appen- 
dices, weighing about ^ grain, contained to the number of 100 
to 200 in long follicles. 

Composition , — The active pTinci])le is a glucoside sirophan^ 
thipif ciystaUine, very bitter, feebly acid, very soluble in water 
and in spirit ; with fat and colouring matter. 

Non^offieial Dreparatums. 

1. Ti>'Ctuha Strophanthi. — 1 in 0. IhsOy 3 to 20 min. 

2. Watery and Alcoholic Solutions of Strophanthin. Dose, ^ 

gr. of Strophanthin hypodennically. 


ACTION AK1> USES. 

Strophanthus is closely allied to IHgitalis in its action on 
the circulation {see page 3il}, and has been reoenUy hitro- 
duoed as a cardiac stimulant and diuretic in the same class of 
cases. It appears to exert a much more powerful action on 
the heart th^ Di^talis, and a less 2 K>wcrful action on the 
vessels ; whilst it is loss irritant to the alimentary canal, and 
does not tend to accumulate in the system. 

ASCLEPIABACEiE. 

Hemf deanti ItadUii:* — ^H emidssuus Boor. The 
dried root of Hemidesmus indicus. From India. 

C^«>*<M»f^s.-~Oylindrical, twisted, longitudinally furrowed 
pieces, 6 inches or more long ; with a thin yellowish-brown 
corky la;]^er, easily separated from the other portion of the 
bark, which ofteh has annular cracks. Odour iragrant ; taste 
sweetii^i, very slightly acid. 

Sub^^tefnm resm^Hn^ JBmidesmui: Sarsaparilla, Ipecacu- 
ani^ H6hd4^u8 has cracks. 

is believed to ooutala koiiU^- 

siis vcdaf^le 
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]h'0parat%on, 

Syruptts Henddesmi.'— 4 in 42. 1 fl.dr. 


ACTION AND USES. 

Hemidesmus is used in India as an altemtlTe in lieu of 
Sarsaparilla. The stime obscurity exists respecting the action and 
value of this as of the other drug. See Earsm Jtadix^ page 389. 

GENTIANACEi!^:. 

Radix*— G entian Hoot. The dried 
root of Gentiana lutea. Collected in the mountainous 
districts of central and southern Europe. 

Characlera , — In cj^lindrical pieces or longitudinal slices, a 
few inches to a foot or more long, to 1 inch thick ; with an- 
nular wrinkles when from the upper part of the root, and 
longitudimil furrows. Deep yeUowish-brown externally ; 
reddish-yellow within ; tough and brittle. Bark thick, reddish, 
separated from the spongy central woody portion by a dark- 
coloured cambium zone. Odour heavy, peculiar ; taste sweet- 
ish, ultimately very bitter. 

Vompmtion , — Gentian contains *1 per cent, of a bitter 
glucosido, gmtiopierxn, crystalline, readily soluble in 

water and dilute spirit, yielmn^ by decomposition glucoso and 
gmtiogeinn. This is united with an inert uon-bittcr body, 
timk acUif angary gum, and a trace of a voiatiU oil, Incom- 
patiblea : Sulphate of iron, nitrate of silver, and lead salts. 

Pt'epuratu^xs, 

1. Eztractum Gentiaxin.—Aqucous. J>oae, 2 to 5 gr. 

2. lufUBiun Oe&tianss Composituxn.— 1 ; Bitter Orange Peel, 

1 ; Fresh Lemon Peel, 2 ; Boiling Water, 80. Bose, 1 to 

2 fl.oz. 

3. Tinctura Qontiam Composita. — 6 ; Bitter Orange Peel, 3 ; 

Cardamoms, 1 ; Proof Spirit, 80. Boae, ^ to 2 fl.dr. 

ACTION AND USES. 

Gentian possesses the action of <^hor bitters, as described 
under jRaefir. The uses made of itcorre^ond. It is 

perhaps the most extensively used and popular of all bitters, 
because (1) it is agreeable, being very slightly aromaUo ; (2^ 
its bitter is not intense, and its astringency but slight ; and (3) 
it is more stimulant to the bowels, and more disinfectant than 
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some bitters. A drawback to its usefulness is the liability of 
the sugar which it contains to fciment in simple infusions. 

Chirata. — Chiretta. The dried plant, Ophelia 
Chirata. Collected in Northern India when the fnih 
begins to form. 

Char alters . — Root 2 to 3 inches long, usually unbranched. 
Stem 3 feet or more long, rounded below, quadrangular above, 
branched dichotomously, smooth, orange-brown or purplish. 
Ijoaves ovate, 5 to 7-ribbed; flowers small, numerous, paniclcd. 
No odour; taste very bitter. Stem, except below, consists of a 
thin woody ring, enclosing a large yellowish pith. Impurity : 
Miinieet (Rubia cordifolia) ; without pith and the loaves 
petiolate. SHhfaaee rmmbhng Chiretta : Lobelia ; not bitter. 

Composition , — Chiretta contains an active bitter principle, 
ehiratin^ combined with ophelie acid. 

Freparatiom. 

1. Infuflum Chiratm.— 1 in 40 of Water at 120® Falir. Dose, 1 

to 2 fl.oz. 

2. Tinctura Chiratse.— I in 8 of Proof Spirit. Doscy to 2 fl.dr. 


ACTlOJf AXD USER. 

Chiretta is an aromatic bitter, almost identical in its action 
and uses with Gentian ; but may bo given with Iron. 

CONVOLVULACTI-^. 

Sfeammoniae Radix.— S cam moxy Eoot. The 
dried root of Convolvulus Soamraonia. From Syria 
a:id Asia Minor. 

Charactm. —Of varying lengths and sizes ; cylindrical, ex- 
cept above, where it is enlarged, with remains of the slender 
aerial stems; shrivelled; longitudinally furrowed. Greyish- 
brown or yellowdsh externally ; pale brown or whitish within ; 
with small fragments of pale yellowish-brown resin on a frac- 
tured surface. Odour and taste faint, somewhat liko Jalap. 

Substance reHemhUng Scatnmong Hoot : Belladonna Root, 
which is smaller. 

SeiiiaRiionioin*^ A gum resin, ob- 

tain^^))jr incision from the living root of Convolvulus 
liardetied in the air. 
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Ohm'octerH and teats . — Flattish irregular cakes of varying 
sizes ; ash-^ey or blackish-brown externally, sprinkled with a 
ipreyish- white powder. Very brittle ; fracture resinous, shin- 
ing, porous, uniformly dark greyish-black. Odour peculiar, 
cheesy. When chewed it causes a slight pricking sensation in 
the back of the throat, fmpttriiies : Chalk and starch. 

Composition. — Scainmony contains 75 per cent, of the ofdcial 
resin, and 10 to 20 of fftm. The root, the gum-resin, and the 
resin contain an active glucosido, seanwwnin, C 34 HBgO]e, identical 
with Convolvulin. (See Jalapa, page 328.) JJose, 5 to 10 gr. 

JPrepamtion. 

Ustura Scainmonii.'~3 gr. triturated in 1 d.oz. of ISIilk. Dose, 
1 to 3 fl.oz. 

From Scammouia Radix or Scammm%\wn is made : ’ 

Scammonia Resina.— -ItESiN op Bcamhony. 

Source . — Made from Scammony Root (or from Scammony) 
by preparing a tincture, precipitating this in water, washing 
and drying. 

Characters. — Brownish translucent pieces, brittle, resinous 
in fracture, of a sweet fragrant odour if prepared from the Root.; 
soluble in ether. Impurities: Guaiacum Resin, giving blue 
with potato ; Jalap Resin, insoluble in ether. Dose^ 3 to 8 giv 

Preparations of the Resin, 

1. Confectio Scammonii. — 48 ; Ginger, 24 ; Oil of Caraway, 2; 

Oil of Cloves, 1 ; Syrup, 48 ; Honey, 24. Lose^ 10 to 30 gr. 

2. Fulvis Scammonii CompositUB.— 4 ; Jalap, 3; Ginger, 1 . 

Dose, 10 to 20 gr. 

3. Pilttla Scammonii Composita.— 1 ; Resin of Jalap, 1 ; Curd 

Soap, 1 ; Strong Tincture of Ginger, 1 ; Spirit, 2. This 
is the only aperient pill in the vegetable materia medica 
thiit does not contain Aloes. Dewe, 6 to 15 gr, 

Scammoniee Resina is also an important ingredient of Ex- 
tractum Colooynthidis Compositum (about 1 in 6), Pilula Colo- 
cynthidis Composita (1 in 3), and Pilula Colooynthidis et 
llyoscyami (1 in 4^). 

ACTION AND USES, 

Preparations of Scammony are powerful Btimulants of ^ 
intestinal glands, and to a less degree of the liver, cauung 
free purgation within a few hours, attended by ^ping, 
Scammbny logins to act in the duodenum on meeting the 
bile, and will not purge if injected into the bldbd. 
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Scammony is used chiefly as a smart purgative and aAthel- 
mintio in children, in eases unattended by irritation of the 
stomach and bowels. As a hydragogiie, Jalap is preferred. 

Jalapa*— J alap. The dried tubercles of Ipomoea 
Purga. Imported from Mexico. 

Ohara^ftera, — Usually irregularly oblong or napiform; 
hard ; compact ; varying in size ; the larger cut into halves or 

? uarters. Externally dai'k brown, wrinlued, with paler scars, 
nteraally dirty-yellowish or brownish; with dark brown 
irregular circles. Odour faint, peculiar, smoky ; taste sweetish, 
acrid, nauseous. 

Compoaition . — Jalap contains 15 to 20 per cent, of the 
oflicial reain. This is composed of two glncosidcs, aoni'olmtw, 
andy<7/rtpi>/, C8iHg(,Oi0. Dose, 10 to 30 gr. 
Pi'eparatima. 

1. Extractum JalapsB.— Spirituous and aqueous. 2 in 1. Jhae^ 
5 to 15 gr. 

2. Fulvia Jalapa Compositua. — Jalap, 5 ; Acid Tartrate of 
Potassium, 9 ; Ginger, 1. 20 to 60 gr. 

3. Tinetura Jalapm.— *1 in 8 of Proof Spirit. Dose, ^ to 2 fl.dr. 

Jalap is also m important ingredient of Pulvis Scammonii 
Compositus. — 3 in 8. 

Prom Jalapa t# made : 

Jalapa Reaina. — Resin of Jalap* 

Source, — Made by precipitating a tincture of Jalap in 
water ; washing, and drying. 

Dark-brown opaquo fragments, translucent 
at the edges ; brittle, with a resinous fracture ; odour sweetish ; 
taste acrid : readily soluble in spirit, insoluble In water. 
atance reaeniHing Reain of Jalap : Aloes, which is bitter. Poae^ 
2 to 5 gr. 

Meain of Jalap ia contained in Pdula Scammonii Composita. 


ACTION AND USES. 

The action of Jalap closely resembles that of Scammony, 
but it is less irritant or likely to gripe. Like it, Jalap do^^ot 
purge unices in the proscnoe of the duodenal fluids ; it is also 
a powerful aUtuttlsmt of ihB tntMtinal secoution* co of 
the bile. BiMV doses produce a laxative effect ; lam dotM»s act 
several watery st^ some 

pajhii^nless the nmg be combined wHb cerminatitM. 
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Jalap is extensively nsed in the form of the Compound 
Powder, as a hydragogue purgative to drain off water by the 
bowel in dropsy, and occasionally as an ordinaiy smart pur^- 
tive. The Kesin in small doses may be used in laxative pills 
for habitual oonBtii>ation. As an anthelmintic. Jalap occurs in 
Pulvis Scammonii Compositus. This drug must be avoided 
when the alimentary canal is inflamed or irritable. 

SOLANACEjE. 

Capalci Fructus.— Capsicum Fruit. The dried 
ripe fruit of Capsicum fastigiatum. Imported from 
Zanzibar, and distinguished in commerce as Guinea 
Pepper and Pod Pepper, 

From } to | inch long, and { inchin diameter ; 
shiivcUcd; oblong-conical; composed of a dull orange-red, 
smooth, shining, brittle, translucent pericarp, enclosing several 
small roundish flat seeds. Taste of pericarp and seeds intensely 
pungent ; odour peculiar, pungent. 

Cotnpo9if io)i. — Capsicum yields an acrid non-alkaloidal body 
capsaieittf C 9 H] 402 ; a volatile alkaloid capsieine; an olco*resm ; 
and fatty matter. lead and other coloui'ed 

substances. Doee, to 1 gr. 

Preparatioft, 

Tinctura Capsici. — 1 in 27, JMse, 2 to 10 min. 


ACTION AND USES. 

Capsicum has a comparatively powerful local action, closely 
resembling tl^t of volatile oils; and may be applied as a 
stimulant and counter-irritant. Internally^ it is used as a oon- 
dimsnt (cayenne pepper) ; and medicinally in stimulant gai*- 
gles, and as a pungent stomachic, carminative and stimulant, 
to dispel flatulence and rouse the appetite, especially in 
alcoholic subjects. 

ATIlOPACEiE. 

Belladomue Follnu — Belladonna Leaves. 
The fr<0sh leaves, with the brai\phes to which they are 
attached, of Atropa Belladonna; also the leaves 
separated from the branches and carefully dried ; 
gathered when the fruit has begun to fonn, ftom wild 
or cultivated British plants. ** 
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Chm'aete^'fi . — Leaves alternate below, in pairs above of 
unequal size; shortly stalked; S to 8 inches long; broadly 
ovate, acute, entire, smooth, ^he expressed juice, or an in- 
fusion, dropped into the eye, dilates the pupil. 

Sudsimtres resemhlxng Belladonna Learee: Stramonium 
Leaves, more wrinkled ; Hyoscyamus Leaves, which are hairy. 

Belladonna; Radix. — Belladonna Root. 
The root of Atropa Belladonna, from plants growing 
wild or cultivated in Britain, and carefully dried ; or 
imported in a dried state from Germany. 

Chcnacteis, — Rough, iiTCgular, branched pieces, from 
1 to 2 foc't long, J to 2 inches thick ; marked above by the 
hollow bases of the stems ; with a dirty grey or brownish integu- 
ment, easily scmpod off, exposing a whitish surface. Fracture 
short ; and the suiiace is then seen to consist of a thin yellowish 
or pale brown cortex, separated by a dark line from a large 
central brownish portion, maihed throughout by scattert^d 
darker-coloured dots, without evident rays. Stthsianees rc- 
aembling Belladonna Boot : Pyrethrum and Scammony Root, j.r. 

Belladonna Root and Loaves contain two 
alkaloids: (1) ’06 to *3 per cent, of the official and 

(2) beiladonnine^ homologous with atropine, and probably identical 
with hyoscj’amine, daturino, and duboisine. These alkaloids 
exist as maktes in the plant. 

VreparaHons, 

A. Of Bflkdomm Folia : 

1. Rxtractum BeUadoxmsa. — A green extract. 4 from 100 of 

fmh Leaves. Boae^ i to 2 gr. 

2. Suocus Bellftdomun. — Jmee, 3; Spirit, 1. Boee^ 6 to 15 min, 

3. Tiuotura BeUadonuse. — 1 of dned Leaves in 20 of 1^‘oof 

Spiiit. Bose^ 6 to 30 min. 

B. Of Belladonna} Badix : 

1. Bxtractnm BeUadoniuB AlcohoUciun. ^ Spirituous and 

aqueous. Bose, iV ^ J 

Fjwn the Aleohotie Bxtraet are prepared: 
a, Emplastbum BEiLADONNiR.— Extract, 4 ; Resin Plaster, 

8 ; Soap Plaster, 8, 

k llTi^otTjfNTyM Bblladonk.i?.— 1 to 9 of Benzoate^ Lard. 

2, 14tti«mtii]ti fislkdoimss.— 1 oz. to 1} fl.dz. of Spirit, with 

3 ^ of Camphor. 
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From BeUadonnm Badiac is mads : 

3. Atropina. — Atropine. Atropia. Ci-HojjNOg. 
An alkaloid obtained from Belladonna Root. 

Source , — ^Mude by the following process : (1) Exhausting 
the root with Spirit ; (2) precipitating the colouring matters 
nith Lime, and filtering; neutralising excess of lime with 
Diluted Sulphuric Acid, and filtering ; (3) distilling off alcohol, 
substituting Water, and thus precipitating (a) the resins and 
(h) flie Atropine ; (4y neutralising with Carbonate of Potassium ; 

removing the Atropine by solution in Chloroform, distilling 
on the latter, dissolving the residue in warm spirit, purifying 
with Charcoal, and crystallising. 

Characters. — Colourless acicular crystals. SohMity . — 
Sparingly in water, more freelj' in alcohol and ether. Iteadily 
decomposed in solution. Its aqueous solution is alkaline, ^ves 
a citron-yellow precipitate with perchloride of gold, is fetter, 
and dilates the pupil. It can be chemically resolved into 
iropincj CgHjgNO, and tropic acld^ C^Hj^Oa » reconstructed 
by the synthesis of these bodies. The intimate cause of the 
isomerism but non-identity of Atropine with the other alkaloids 
of the Atropaceaa has yet to be discovered. IncompatihUs . — 
Caustic alkalies decompose it. Morphine, Fhysostigmine, and 
Strychnine are in various respects and degrees physiological 
antagonists. See Opium, page 224. 

rreparatmi. 

Ungueutun Atropisjs. — 1, dissolved in of Spirit, in oo of 

Benzoated Lard. 

Frotn Atropim is mads : 

Atfopinjs Sulphas. — Sulphate of Atropine. Source. — ^lilade by 
dissolving Atropine in Diluted Sulphuric Acid and 
Water, and evaporating. Characters, — ^Nearly colour- 

less, crystalline or pulverulent. Solubility, — 1 in 4 of 
water; solution neutral. Bose, to ^gr., but not 
given internally as such. 

Preparations, 

1, Liquor ATROFtN.s Sulfhatis. — 1 in 100 with Camphor 

Water. Bose, 1 to 4 min, by the mouth ; or 1 to 
6 min of a mixture of oqtlal parts of the Liquor and 
Distilled Water hypodermically. 

2. Lamrlljb Atbopinjb. — ^D iscs of Gelatine, with some 

Glycerine, each weighing about ^ pr,, and con- 
taining gr. of Sulphate of Atropine. 
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ACTION AND USES, 

1 . IMMEDIATE tOCAXi. ACTION AKO USES. 

Belladonna and Atropine, as such or in aqueous 
suspension or solution, are not absorbed by the unbroken skin ; 
but alcohol, chloroform, camphor, and glycerine, with which 
they are generally combing, readily convey the Atropine 
through the epidennis. Exposed mucous membranes and 
inflamed areas of skin still more readily absorb Atropine. 

Belladonna depresses the sensory nerve endings, thus acting 
as a local ansssthetic and anodyne ; the blood-vessels are flrst 
somewhat contracted, and then relaxed ; and the motor-nerve 
filaments to underlying muscles are reduced in activity. Any 
other special nerve endings, with which the Atropine may come 
in contact are similarly depressed, c.y. the nerves of the sudo- 
riparous and mammary glands. 

Belladonna is used locally in Liniment. Plaster, or Oint- 
ment, and Atropine more mrely in Ointment, to relieve the 
pain and ajmsm of muscular rheumatism, and of neuralgia (leas 
useful) ; as an anodyne and antiphlogistic in acute gout, boils, 
erysipelas, and other superficial inflammations, in all of which 
Glycerine of Belladonna (equal parts of the Extract and 
Glycerine), freely smeared on, is of ^freat service; in pruritus 
and other skin diseases to relieve itching; and as an onti- 
golactagogue. 

Iniermlly, — ^Tho action of Belladonna on the mouth is not 
a local but a specific one, to he presently described. In the 
stomach it produces a slightly anod^me eflect, and has been 
used to relievo some forms of gastralgia and sickness. Its 
action on the bowels is also specific, as will be seen. 

2 , ACTION IN THE BLOOD. 

Atropine very rapidly enters the blood as such, and leaves 
it for the tissuelSi. It does not alter the corpusclest 

• 3 . SPECIFIC ACTION. 

Atropine reaches the organs with remarkable rapidity, and 
sets up a train of characteiistio phenomena. After moderate 
doses of an active preparation of Belladonna, patients almost 
invariably complain of diTness in the Uixoat, with difficulty 
of swallowing ; the pupils are dilated and vision confum; 
the bowds p^bly relaxed ; the pulse is reduced in £re<fiieincy ; 
the, conjnn^ivm and face are fli;^ed ; the balance and |^it may 
be v^be^ain. aggravate these phenomena, but 

the pulse now boi|>inet iiejjiuant in^ebA of the reyexue; rest- 
lessibeBi ot even convulsions may oeour; and the pataent 
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^comes delirious. These symptoms oocasiosally follow the 
incautibuB applicution of Belladonna to wounds or erupted 
areas of skin. Physiological analysis of these phenomena 
yields the following results ; 

Cotmtutions, — The delirltun caused by Belladonna is rarely 
seen after medicinal doses. It is followed by dulness, somno- 
lence, and insensibility, all evidences of cerebral depression. 

Spiml cord. — Belladonna acts by no means powerfully on 
the cord, bey ond slightly increasing and afterwards diminishing 
its reflex irritability. 

MtdttUtu — I’he three gi*cat vital centres are markedly 
affected. The respiratory centre is powerfully stimulated 
by Belladonna, so that the movements of the chest become 
more frequent and more deep. This effect is independent 
of the blood pressure. Poisonous doses j>HralyBe the same 
centre. The cardiac centre is for a time stimulated and the 
heart slowed. This is but a small part of the effect on *the 
heart, as will be immediately seen. The vaso-motor centre 
is first stimulated and then depressed by Belladonna : that is, 
the systemic arteries are contracted and the blood pressure 
is raised for a time ; afterwards the vessels are relaxed, and the 
pressure is lowered, causing the flushing of the skin. 

The irritability of the imtor nenes is diminished, but not 
lost, except after large doses. Tho volnuinry mmeha remain 
unaffected. The muory which, as we have seen, arc 

locally depressed, are also depressed specifically. Thus imin is 
prevented or telieved. 

Spfeial efferent nerve ierminatmis. — A markedly depressing 
action is exeitbd by Belladonna upon the terminations of cer- 
tain special motw or sccretorj" nerves in connection with the 
viscera, or upon the terminal apparatus ” between these fibrils 
and the active protoplasm. 

a. The ondings of tho third nerve are paralysed in the 
sphinoter of the pupil and in the ciliary muscle, giving rise 
to the dilatation of the pupil and the disturbance of accom- 
modation* The effect on the pupil is purely local in its cause ; 
the muscle itself is also unaffected ; possibly the sympathetic 
is somewhat stimulated. Tho amount of confusion of vision 
produced by the paralysis of accommodation will depend on the 
normal refraclion of the patient’s eye, lonjf-sightod persons 
suffering most. The intra-ocular prel^re is not diminished, 
as is ofm stated ; it is increased by large doses. 
t h. The temiBa.tioik8 of tho chorda tympani in tho sub- 
maxillary gland are pai^yiod by Atropine, the results boitog 
an arrest of saliva and the dryness of the rndhth and throat 
already motioned. The sympsdhetio romaino unaffected, so 
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that the vessels in the gland dilate as usual under stimulation, 
and the ^‘sympathetic secretmn^’ can be obtained as before. 
P^bably the mucous glands of the mouth are also paralysed. 

e, Too ends of the sudoriparoiu nerves in the sweat 
glands are depressed by Atropine, which is the most powerful 
of all anhidrotics. Therewith tlie skin is flushed, as wo saw* 
ovcr8][«road sometimes by a scarlatinoid ri^dness or rash'. The 
temperature rises at first, but afterwards fulls. 

d. The lacteal nerve tOnninations are paralysed, and the 
secretion of milk (if present) an'ested. 

e. The ends of ' the vagus (inhibitory apparatus) in. the 
heart may be briefly stimulated by Atropine, thus inoroasing 
its lowing action on the cardiac centre in the medulla, already 
seen ; hut they are quicldy paralysed, the pulse rising in fre- 
quency to twice its previous rate after full doses; and this 
frequency cannot be reduced by faradising the vagus. There- 
with the force of the eyetoU is not redtmd after moderate doses. 
Very large (poisonous) doses depress the ganglia, and finally 
even the muscle ; and death occtirs through cardiac failure, with 
the ventricle in diastole. The depressor and the accelerator 
filaments are not affected. 

It wUl bo convenient to comjjlote hero the account of the 
action of Belladonna on tho circulation. The vaso-motor 
stimulation" noted under the medulla coincides with tho cardiac 
acceleration, and thus the blood pressure is decidedly raised, 
the heart emptying itself more frequently into tense vessels. 
Large doses, however, depress the vaso-motor centre ; the peri- 
pheral vessels are also directly relaxed; the pressure falls; 
and if this be extreme, it coincides with the paralysis of tho 
cardiac ganglia and muscle, and contributes to the final arrest 
of the circulation. 

/. The terminations of the vii|nui in the bronchial walls 
are paralysed by Atropine, tho tension of tho muscular coat of 
the bronchi is diminishbd, and the air current is thus facilitated. 
The afferent hranohes of the vagus in the same parts are 
also paralysed, thus ^minishii^ sensibility and reflex action, 
that IS, dyspnoea and cough. These effects arc in addition to 
the stimidation of tho respiratory centre already noticed. 

y. The inhibitory hranohes of the splaachnios in ^ the 
inteitiiial walla are depressed by Atropine, which thus fn- 
ersases the pariataltio movements and causes relaxation of 
the bowels. It is doubtful whether the gdnglia and plexuses, S 
and the muscfular coat, are also affected, Tho vaso-motor and 
sepsoT)^ ffhrw ofgthe sp^nchmes, however, resist Atropine, 

Jt. 'Alpine aimears to affect the terminations of the nerves 
(ff the Imd but this part of 
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its action fs still obscutc. Frequent desire and inability to 
pass water is a symptom of ovcr-doscs. 

Metabolism aud temperature. — Nutritive activity is increased 
by Belladonna, obviously through the increased circulation and 
respiration; and most of the solid excretions arc increased, as 
will be seen under the urine. Tho temperature is corre- 
spondingly raised ; but it sinks with tho failure of the circula- 
tion after large doses. 

4. SPECIFIC USES. 

From its sedative effect on the ooHvoluiio)w, Belladonna 
in full doses has boon given in the low delirium of fevers, 
mania and alcoholism, especially if Opium fail. Neither for 
this purpose nor as a hypnotic can it be said to be in genoml 
use. It has also been recommended in such neurosc'S as 
epilepsy, choiea, and incgiim ; and in some cases relieves the 
symptoms of tliosc, without effecting a euro. 

Belladonna has been given with apparent success in many 
forms of cord disease, including j^asmodic paralysis. 

Liquor Atro]unm Sulphatis is extensively instilled into tho 
e^e as a mydriatic or pupil dilator, for ophthalmoscopic examina- 
tion, and to ijrcvent or break down amiesions in iritis ; also to 
paralyse accommodation before determining refraction. Tho 
routine employment of Atropine in all kinds of eye disease is, 
however, to bo deprecated, as it may sometimes i)recipitate 
glaucoma. See rhifsostigmay page 258. 

Atropine occasionally relievos the satiraiion of Mcrcuiy, of 
pregnancy, and of cerebral disease, but is necessarily uncerUin, 
as the pathology of such cases is often obscure. 

Belladonna and Atropine are greatly used as anhidroOcs^ to 
check tho sweats of phthisis and other hectic conditions. The 
Extract is generally used in pill at bedtime, or tho Solution 
of Sulphate of Atropine when the case can bo watched. 

Applied in the form of Plaster, Liniment, or Ointment of 
Belladonna, or as a lotion of Atropine, this drug is constantly 
employed as an antu^alaetagogm, to ** dispel tho milk ” at any 
period after delivery. It may also arrest mammary abscess. 

Belladonna is a valuable remedy in some cases of disease 
of the hea/rt and vessels, where the indication is to em^y the loft 
ventricle quickly Snd relax the vessels, without dimmishing 
the Cardiac force. Such cases canqpt be further particularised 
here, but it may be said that Bell^onna is frequratly givtm, 
'either 4one or combined with Digitalis, thus securing cerhm 
advantages of both drugs, whilst otherwise they may antagohiso 
each other. BeUadonna is clinically believed r6 relieve car^Uac 
pain and palpitation, and is always to be preferred to Opiums 
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for this purpose ; probably this ejQ^eot.is chiefly an indirect one, 
referable to frequent empt3ring of the ventndes, lowering of 
the vascular tension, and prevention of distension of the heart. 
The Plasters, or the Extract mixed with Glycerine, applied to 
the prmcoxdium, the Extract internally, and Atropine subcu- 
taneously, are more trustworthy forms for this purpose than 
the Tii;cture. A combination of Morphine and Atropine sub- 
cutaneously is especially valuable in cardiac distress. See 
Opium : Combinatiotis of Morphine and Atropine^ page 224. 

Belladonna is used in diseases of the respiratory organs, 
both for the prevention and for the relief of spasm of the 
bronchi (asthma), i^^modic cough of any kind, and especially • 
pertussis. It is difficult to over-estimate the value of tMs 
dn^ as a sedative to the respiratory nerves, as compared with 
Opium. The latter also relieves 8;^m and cough, but tends to 
paralyse the respiratory centre, and has generally to be avoided. 
Belladonna soothes the afferent and efferent nerves of the 
bronchi, but strtmgthens the respiratory centre, and may bo 
given with great confidence. ^ 

Some forms of chronic constipation are relieved by Bella- 
donna, which is here usually given as tho Extract combined vrith 
Aloes. Acute obstruction of the bowels may yield to Atropine, 
with or vrithout Morphine. Fissure of the anus and spasm of 
the sphincter are benefited by its local use as a suppository. 

Belladonna is useful in diseases of the gmito-urimry orgtms, 
such as chordee, spermatorrhoea, some cases of retention of urine, 
the nocturnal incontinence of children, and all forms of painful 
spasm of the bladder, as in calculus, cystitis, and prostatitis. 

It is best nyen as suppository, or applied to the p^nseum. 

Belladohna or Atropine may be used in poisoning hy opium 
{see page 224), and by calabar bean {see page 259.) Atropine 
is given in combination with Morphine to prevent certain un- 
pleasant effects of the latter (s^ page 224.) 

5. BBHOtB LOCEL ACTION AKD USBS. 

Atropine is «gcreted unchanged in the urine, almost irnuis- 
diately on its administration : in 10 to 29 hours the last traces 
have left the; body. It increases the urea, phosphates, solidietes, 
and watevi but not the chlorides of the urine; that is, is 
djuniftio* . It cannot be said to be much used for purp^. 
M fymvg over the.ureters, bladder, and urethra, it may ttgsia 
Ij^&l pain and spasm, iis Indicated in the last set^tiom . 

BeiSs of X>a>to» Sttamonituii. (Mtiy»tod 
in Britain." ' . i 
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Brownish-blade, reniform, flat, finely pitted, 
wrinkled, i inch long ; taste bitterish ; odour, when bruised, 
disagi’eeablo. 

Stramonli Folia. — Stramonium Leaves, {Not 
officiaL) TJie dried loaves of Datura Stramonium. 
Collected from plants in flower, cultivated in Britain. 

Ohm'actera. — Largo, ovate, sinuous, deeply cut ; of a heavy 
odour, which is strongest while tboy are diying; and of a 
mawkish faintly bitter nauseous taste. 

Rnhstam'ea resembling tStrainoninm Leaves : Belladonna 
Leaves, less wrinkled ; Hyoscyamus Leaves, hairy. 

Composition . — Both Seeds and Leaves contain a crystalline 
alkaloid, datnrine, combined witli malic acid. Daturino, 
Cj 7 ir 23 N 03 , is either identical with hyoscyamino, which is 
isomeric but not identical with atropine (see Belladonna ) ; or it 
is a variable mixture of atropine and hyoscyamine. Inconu 
patihlcs : Daturino, like atropine, is decomposed by caustic alka- 
lies. Metallic salts, and mineral acids. 

Vreparatiom of Rtramonii Bernina^ 

1. Eztractum Stramooii. — Bpirituous, after washing with Ether, 

Doatf, -J to i gr. . 

2. Tinctura Stramonii. — 1 in 8 of Froof Spirit. Losc^ 1 0 to 20 mm. 

ACTION AND USES. 

Datuiinc has an action almost exactly similar to that of 
Atropine. Two points of difference require to bo noticed: 
(1) that the Extract of Stramonium is more powerful than the 
green Extract of Belladonna ; and (2) that Stramonium is moro 
depnjssant to the nerves of the bronchi. The use of Stramonium 
is almost confim^d to the treatment of spasmodic affections of 
the respiratory organs, such as bronchitis and asthma. The 
Extract in doses of J gr. may be given to prevent or lessen 
attacks ; the Leaves smoked as cigarettes during the paroxysm. 

ffyoseyami Folia* — Henbane Leaves. Tlic 
fi-esh leaves and flowers, with the branches to which 
they are attached, of Hyos<jyamus niger; also the 
leavea separated fi*om the branches, and flowering 
tops, carefully dried. Collected from biennial plants, 
gK*owing wild or cultivatedi in Britain, when about 
two-tliirds of the flowers are expanded, 
w— 8 
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Charaetera. — Irfjavcs of various lengths, sometimes even 10 
inches; stalked or not; alternate; exstipulate; ovate-oblong, 
acute ; undulated, irregularly^' toothed, sinuatod, or pinna- 
tifid; palo green and glandular-hairy, particularly beneath. 
Branches subcylindricaJ, glandular-haiiy. The fresh herb 
has a strong hejivy odour; a bitter, slightly acrid taste. 
The juice dropped into the eye dilates the pupil. Euhatmcea 
reaenmhig Hyoscyamua : See Belladonna- and Stramonium. 

Compoaition, — The active principles are (1) hposcyamine, 
C^yHajNOg, a crystalline alkaloid, but isomeric not idcntioal 
with atropine ; and (2) hyosehuff a syrupy alkaloid, also isomeric 
with atropine, and fonning salts such as the hydrobromato and 
hydriodide. (See Simmonii Folia and Belladonnte Folia.) 

Immnpatihlea : Vegetable acids, Nitrate of Silver, Acetate 
of Load, liquor Potass® and Liquor Sod®. 

Freparet^iom. 

1. Extractnm Hyoscyami.— A yneih extract from the freah 

plant. 20 in 1. })oae^ 5 to 10 gr. 

From the Extract ia prepared : 

PiLULA CoLocYNTHiDis KT Hyoscyaui. — 1 in 3, See 
page 278. 

2. Snceas HyoBcyami.— 3 of /mA juice to 1 of Spirit. DoaCf 

^ to I tl.dr. 

3. Tinctura Hyoacyami.— 1, driedj in 8 of Spirit. Eoae, 

^ to 1 fi.dr. 


ACTION AND USES. 

These closely agm with the Actipn and uses of Belladonna 
and Btramoninm. The special points to bo noted in connection 
With Hyos(^*amu8 are as follows : (1) The pharmaceutical pre- 
pai ations of the plant are decidodly weaker in their action, and 
must be given in larger ddses. (2) The eocondaxy or calmative 
offect of the atropaocous plants on the convolutions is more 
rapid and pronounced with Hyo8oyamus» which is used in 
maniacal excitement, lliis result appears to be due to the 
hyoscine, which is a powerful cerebral sedative, oontroUing 
restlessness and inducing several hours* deep sleep* Hyoscinb 
is best given the hydriodate hypodermically, in doses ol 
to gr* or more* It is douStful how far hyosayamuie. 
possemes this aotion» and in certain other respects the two 
alkal<n.dii AoexQ ojppoae^ to each other. (3) The laxative and 
elGecti^bn the bowel are decidoa ; and Hyoscyamus 
to glto: combixied witoi purgative pilto (4) The remote local 
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action on the urinary organs is more marked, and the Tincture 
is in general use to relieve irritability of the bladder. 

Duboisine* {Not officiaL ) — An alkaloid derived 
from an Australian plant, Duboisia myoporoides, and 
possibly identical with Hyoscyamine, 

Sulphate of Duboisine, in golden-yellow scales, is more 
powerful than the Atropine salt, and may bo used as a mydriatic, 
in the form of a solution, 1 gi*. to tho ounce. Stronger solu- 
tions are apt to produce general toxic effects. 

Homatropino* {Not officiaL ) — A derivative of 
Atropine. CigHg^NOj. Colourless prisms. 

Its action is similar to that of Atropine, hut weaker. It is 
used only in ophthalmic practice, its advantage being that 
whilst it acts as promptly though not so energetically as 
Atroimie, its effects subside in about one-fourth tho time. 

Tabael Folia* — Leaf Tobacco. The dried 
leaves of Nicotiana Tabacum. From America. 

Charmten. — ^].<arge, sometimes over 20 inches long ; ovate, 
acute ; entire ; brown ; brittle ; glandular-hairy ; odour charac- 
teristic ; taste nauseoiis-bitter, acrid. 

Tobacco contains 2 to 8 per cent, of a most 
powerful alkaloid, nkotiMy and a concroto volatile oil, nko^ 
tianifif as well as ^kalino stdis and other less important sub- 
stoncos. Nicotine, (C 5 l^) 3 N.^, is a colourless, oily-lookin^, 
volatilo fluid, with an irritating odour of Tobacco, and an aend 
taste. It gives precipitates with perohloride of platinum and 
tincture of galls. 

Tobacco mmhe contains the very smallest trace only of 
nicotine, or none, but a number of volatile bodies, chiefly 
pyrie^ compounds, such as pyridine, CqHgN ; pkolim, CgH 7 N ; 
haidine^ : eoUUim, C^HuN, which have somewhat the 

same action as nicotine, but less severe. HON and other 
simpler gases, creosote, etc., also occur in tobacco smoke. 

Pyxtilllie is a coloiirless liquid with a powerful odour. 


ACTION ANP USES, 

1. IMMEDUTB LOCAL ACnON AND USES. 

Tobaoco, taken by the mouth, is a gastro-intestiiial 
Inritait, causiag saiiva&on, nausea, vomiting, severe colic, and 
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repeated evacuatione. The aamo effects may follow Tobacco* 
smoking, and the application of, the leaf to the unbroken skin, 
or of snuff to tho now. To^cco-smoking and snuffing may 
thus cause catari'h of the throat and stomach, and promote tho 
movement of the bowels, facts of ther^eutical interest. 
Tobacco is never given by tho mouth. Snuff is an en-hino. 

Injected into tiio roctum, an enema of tobacco (20 gr. in- 
fused in 8 11. oz. of boiling water) rapidly produces peristalsis, 
with expulsion of gas and faeces, and the specific effects to be 
described. It has been used in ileus and constipation. 

2. ACTION IN THE BLOOD ; flPECIEIC AND UEMOTE LOCAL ACTION 
AND USES. 

Kicotino very rapidly enters the blood from all surfaces, 
but does not directly affect tho corpuscles. All the organs arc 
quickly reached. It acts chiefly upon the nervous stTUctuxes, 
which it first stimulates, if given in very minute doses ; but 
afterwards depresses in an extreme degree, causing intense 
and universal debility, which, with the local irritation of tho 
alimentary canal, constitute a condition of collapse. On 
analysis it is found that Tol}acco causes pleasing cerebral ex- 
citement, decided stimulation of the motor ccntius in the cord, 
with a feeling, and true increase, of muscular strength (ending 
in convulsions and paralysis, in f^isonous doses) ; excitation, 
follow’^ed by pamlysis, of the peripheral nerves, both sensory 
and motor ; but no direct effect on tho musedes. Bospiration is 
first excited, then disturbed, and finally arrested, death by 
Tobacco being due to arrest of the respiratory centre. The 
action of Tobacco on tho heart is not directly tho cause of death : 
the heart is first slowed, then accelerated, and finally weak- 
ened with slowing, but it beats after respiratory death. The 
blood pressure falls, rises, and falls again, with the cardiac 
action, and from a direct central and peripheral effect on tho 
vaso-motor apparatus. The temperature falls. 

Tobacco was formerly employed in enema to produce 
gene^ muscular debihty and relaxation, for tho reduction of 
hernia ; but Chloroform has entirely displaced it. Its depres- 
sant effects suggest its use as an antispasmodic in whooping 
cough, asthma, hiccup, tetanus, and strychnine poisoning, 
rigidity of the cervix uteri, etc. ; but such a powerful drug is 
very seldom employed. 

Nicotine is excreted unchanged in the urine, saliva, and 
faces. As a diuretic, Tobacco was formerly given in dropsy, 
hut this use of thP drug has also been abandon^ 

Pyridine has lately been introduced as an antispasmedio in 
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pithma. A fluid drachm is allowed to evaporate from a plate 
in a small room in which the patient sits for about half an 
hour three times a day. • 

SCROPHULAlilACEiE. 

Dlcrltalls Folia. — Foxglove ' Leaves. The 
leaves of Digitalis pui'purea, the Purple Foxglove. Col- 
lected from wild British plants of the second year s 
growth when about two-thirds of the flowers are ex- 
panded, and carefully dried. 

Characters . — From 4 to 12 or more inches long^ sometimes 
as much as 6 or 6 inches broad, with a winged petiole ; ovate, 
subacute, cronato ; somewhaV rugose ; hairy, dull-green above ; 
densely pubescent, paler beneath. Odour faint, agreeable, 
tea-like ; taste very bitter, unpleasant. Substance resmrtbling 
Digitalis Leaves : MaticO'; more deeply reticulated. 

Compositim . — The active principle of Digitalis, known as 
digitalinnmy or digitalin^ occurs in two forms : (a) Homolle and 
Queveme's digitalm, a yellowish-white, amoiphous or scaly, 
intensely bitter substance; and (b) Natirclk^s digMWf in 
crystalline prisms, also verjr bitter. It is now known to bo a 
compound of four glucosides, namely, (1) DigitaHn proper, 
insoluble in water, forming the bulk of Homolle’s 
digitalm ; f2) Digitaleiny very soluble in water ; (3) Digitoxine, 
LjiHsgOy, insoluble in water, and the chief constituent of 
Nativelle’s digitalin: and (4) Digitonin, probably 

the samo as saponin, the active principle of ^nega. 

Incompatibhs . — Persalts of iron, which give a slightly inkj 
colour with Digitalis (tannates) ; acetate of lead ; preparations 
of cinchona. Dose of the powdered Jmf -J- to 2 gr. 

Preparations, 

1. InfuEiun Digitalis. — 1 in 156. Dose^ 1 to 4 fl.dr. 

2. Ti&ctnra Di^taUs.— 1 in 8 of Pi'oof Spirit. Dose, 5 to 30 min. 


ACTION AND USES. 

1. INMEDIATE LOCAL ACTION ANT) USES. 

JSuctemaUy, Digitalis has a •slightly irritant action ; it is 
probably not absorbed by the unbroken skin. 

InteimaUpf in full doses, it deranges the stomach and 
bowels; dyspepsia, vomiting, and occasionally diarrhoea fol« 
lowing its continued use, effects which ftare pai'tly local, 
partly specific, and to be avoided or checked in practice. 
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2 . ACTION IN THE BL001>, XND SPECIFIC ACTION. 

The active princi^es ol ^Digitalis mter the blood fi'eely. 
Thence they reach the tissues more quickly than they leave 
^em ; and doses, however small, tend to accumulate in the body 
if closely repeated. The axition of Digitalis is mainly confined 
to the cir^miatoxy organs, the other parts being chieily afiected 
secondarily. Both the heart and vessels are influenced by the 
drug, the action of which t tenpin four stages, the first stage being 
Sorter, the other stages more marked, as the dose is increased. 

In the fret otage the heart falls in frequency (say to sixty 
per minute), from stimulation of the vagus in the heart and 
medulla ; and beats .with increased force, from stimulation of 
the intrinsic ganglia. Therewith the arterial pressure rises, 
from the inoreasdd cardiac force, imd from excitation both of the 
vaso-motor centre and vaso-motor nerves. The result of all 
this is that the ventricles are well filled (diminished frequency, 
i,e. lengthened diastole); the ventricles arc thoroughly emptied 
(increased force) ; the arteries are thus well-filled ; and they are 
kept filled (vaso-motor action). Tho condition is that of a 
perfect circulation, which mnptieB the veins and fills the 
arteries. 

In the second siage^ the state of tho heart remains un- 
changed, but the vaso-motor apparatus of the renal arterioH is 
rather suddenly depressed ; these vessels are lolaxed, and tho 
force of the Circulation is thus thrown npon them, that is, on 
the glomeruli. The result is increase in the excretion of 
nrln^ water. 

In the third stagOy the heert rises in frequency from de- 
pression of the vagus, and probably some irritation of tho 
sympathetic (accelerator) fibres ; and it loses force from com- 
mencing exhaustion of the intrinsic ganglia and muscle. * At 
tho same time the arterial pressure falls, m>m the weakening of 
tho heart, and the depression of the vaso-motor apparatus; which 
spreads ;h:om the kidnj^, where it commenced, to the other 
peripheral arterioles. TOus the drculation begins to fail 

In the ftm th stage^ the action of the heart becomes ir- 
regular, infrequent, and weak, from failure of the ganglia and 
myocardium ; and it is finally arrestod in diastole. Therewith 
the blood pressure giadually sinks to sero, from loss of cardiac 
force and complete paralysiB of the vessel walls. Death occtun 
by general drcnlatoty failure. : 

fails at last, but only throng the circulation. 
The ajpe paralysed throu^ fiiiluru of their 

blood eupuiy* ^ utma is said to be stimnliated bv moderate 
* * ' * ' * * ed 
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vigour of the (urculalion ; it is then lowered by the increased 
blood-flow in the skin ; and falls still more in tho lust stages, in 
an irregular uncertain Way, from causes still obscure. Digitalis 
is thus a refrigerant. The mitral nermm nystem is only secon- 
darily affected through the blood supply. Headache, mddiness, 
disturbance of sight and vision are frequently induced by 
medicinal doses of Digitalis ; with a sense of faintness, depres- 
sion, nausea, or actual sickness. Metaholimn is variously in- 
fluenced by Ihgitalis, according to tho length of the different 
stages and tho rapidity of their development. When the 
pressure and temperature are high, the urea and uric acid may 
bo increased, and certain salts diminished in amount. 

The effect of Digitalis on the itrine is equally uncertain in 
tho healthy individual ; tho period at w^hich the renal vessels 
l>egin to bo relaxed, tho duration of the second stage, and the 
relation of the action of the drug on the heart to its action on 
the vessels, being all variable. As a rule, the urine is not in- 
creased in hulk in hcaltli, hut remarkably increased in some 
cases of dropsy to bo presently referred to. 

4 . SPECIFIC rSES. 

Digitalis is one of the most valuable of medicinal remedies, 
and is employed in the following conditions ; 

Digitalis is indicated in disease of the heart, when tho 
nervo-muscular structures of the cardiac walls fail, so that tho 
circulatory force hills, tho cavities are incompletely emptied, 
tho arteries are insufiioiently flUod, the veins imperfectly 
drained, and tho blood acoummates behind the scat of disease. 
Such a condition is characterised by cardiac distress and pain ; 
a small, weak, and often irregular pulso ; distension of tho veins, 
hmmorrhage, dropsy, and viscerEU disorder ; and often by con- 
gestion of the lungs and great dyspnoea. It occurs under a 
variety of circumstances which demand separate consideration : 

''rhe disturbances of the circulation produced by disease of 
tho of tho heart are removed by a natural process of 
compensation, consisting of hypertrophy of the muscular walls, 
with or without dilatation of the cavities. If this compensatioiL 
do not occur, or fail after having been established, and tho 
circulation he disordered as described. Digitalis may give relief, 
by increasing tho force of the»cardiac wall; by lengthening 
diastole, so that the venons flow and the ventricular rest are 
both prolonged ; and by sustaining tho pressure on the arteries, 
thus driving tlie blood in a steady stream into the veins. All 
the symptoms will be thus removed, invading dropsy, the 
fluid being abi^orbed by the increased venous flow and exewted 
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by the kidneys as a profuse diuresis. Mitral disease, tricuspid 
incompetence, and aortic obstruction are the forms of valvular 
disease in which imperfect or , failing hypei'ti'ophy is relieved 
by Digitalis. In aortic incompetence the drug is contraindi- 
cated, as prolonging diastole, and thus permitting greater 
reflux ; but this practice is not to be carried too far, and 
Digitalis may bo given if the ventricle fail. In mild cases, 
when little more than a tonic effect on the heart is desired, the 
Tincture is prescribed. When dropsy is present, and the 
patient confined to bed, the Infusion or the powdered loaf 
should be given, and the effect carefully, watched. Without 
nourishing, digestible, and digested food Digitalis can only 
exhaust the heart, and attention must therefore be paid to the 
stomach, liver, and bowels. Iron, and occasionally Quinine, 
may be combined with advantage, but only after the excretory 
and digestive functions have been restored. Lot it be care- 
fully observed that Digitalis is not to bo given in a routine 
fashion for valvular disease, but with reference to the state of the 
muscular wall associated with the Usion, 

Digitalis is of great service in failure of the heart from 
primary disease of the walls, as in chronic myocarditis ; in tlie 
gninular degeneration of acute myocarditis, pericarditis, and 
endocarditis, occumng in scarlet fever and acut^rheumatism ; 
and in acute alcoholism. In fatty degeneration it may have to 
bo withheld, lest irregular contraction and nipturo occur. Digi- 
talis restores the vigour of the heart in failing h>T)ertrophy of 
chronic Bright' a disease^ when it is breaking down against ex- 
cessive peripheral resistance ; until the hc»irt begins to fail, the 
drug is contraindicated, but when dilatation sets in, it must be 
given. In functional or nen^vous palpitation, ^min, or irregularity, 
with debility and dyspepsia, Digitalis is often valuable, as also 
in reflex cases with gastric disorder, whore small doses control 
the vagus ; but it must be given intermittently, the dyspeptic 
effect of the drug also being remembered. Digitalis is harmful in 
pure hypertrophy. In disease of the right vefUrwleixom chronic 
lung disease it is occasionally useful^ but fails entirely in some 
cases. In exophthedmiic goitre it is invaluable combined with 
Quinine and Iron. In cardiac dropsy Digitalis is a thoroughly 
rational and highly sucoessful remedy. In renal dropsy it is of 
great service when this is acute, complicating scarlet fever, or 
when due to faUhre .ol an h^^rtrophied heeurt. In dropsy 
from chronic tubular nephritis (large white kidney) it is rarely 
of use, as it has no influence on the renal cells, 

Digitalis is used in haemorrhage, but therapeutics is 
notoriously uncer^n here. « It will x^eve hasmoptysis due to 
mitral diokse, or to the cox^restum of incipient phthisis with 
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a languid circulation, For menorrhagia it may bo useful by 
stimulating the uterine wall, or in the subjects of heart disease. 

Digitalis is but little used by English physicians as an 
antipyretic in fever, as it is slow, uncertain, dangerous, and 
unnecessary. In secondary bronchial catarrh and acute pneu- 
monia it acts chiefly as a cardiac stimulant. Combined with 
Quinine it is exhibited in phthisis, but is apt to deran^ diges- 
tion. Empirically, in doses of several dmchms, the Tinc&re 
has been found useful in delirium trefnensy but is unquestionably 
dangerous. Moderate doses arc invaluable in the same disease, 
or in subacuto or clironic cases of alcoholism, to stimulate the 
heart, relieve low sinking feelings, and rouse tlio appetite. 

5. BEMOTB LOCAL ACTION. 

Traces of some of the active principles of Digitalis have 
been detected in the urine. The action of the drug upon the 
urine, let it be carefully noted, is not duo to any direct influence 
on the cells of the kidney ; but chiefly on the heart and vessels 
generally, partly on the renal arteries. 

6. ACTIONS OF THE CONSTITUENTS OP LIGITALIS. 

Digitalcin seems to possess the properties of a mixture of 
digitalin and digitonin. Digitoxin is by far (7 times) the 
most powerful, a local irritant, and a muscuhir depressant ; and 
theremre, and because insoluble, unfit for use. Kono of the 
constituents arc so suitable as Digitalis Leaf itself. 

LABIATE. 

Oleum Rosmarini. — Oil of Rosemary. Tlie 
oil distilled from the flowering tops of Rosmarinus 
officinalis. 

Charaeters.^ Colourless or pale yellow ; odour characteristic; 
taste warm, aromatic, 

ComjfHisitiou. — Oil of Rosemary consists of a terpene, 
CioHi^, and a stearoptene, Doscy 1 to 4 min. 

Preparation. 

SpiritUB Bo83&ariiii.—l to 49 of %irit. Posoy 10 to 30 min. 

Oil qf Posefnarp is also ecfttaified in Linimentum Saponis 
and Tinctora Lavandula) Oomposits. 

AOnOM AND USES. 

Rosemary resembles the other aromatic yils in its action 
and uses. It i» a favourite component of stimulating lotions. 
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Oleum I^avandiilfe* — ^Oti< of Lavender. The 
oil distilled in Britain £ 1*901 the flowers of Lavandula 
vera. 

Chara€ter8.---lS&sixly colourless or pale yellow^ with the 
very fragrant odour of Lavender, and a hot hitter aromatic taste. 
ImpuHtiea, — Oils of spike and turpentine. 

Composition,’— Oil of Lavender is a mixture of a terpene, 
and a stearoptene, CjoH^gO. Dose, 1 to 4 min. 

Trfparatims, 

1 . SpixitUB LavandlnlSB. — 1 to 49 of Spirit Dose^ to 1 fl.dr. 

2 , linctura Lavandula Gomposita.— Oil of Lavender, 90 

■ min.; Oil of Rosemary, 10 min.; Cinnamon, 150 gr. : 
Nutmeg, 150 gr. ; Red i4ndal Wood, 300 gr. ; Rectified 
Spirit, 40 fl.oz. liose^ ^ to 2 fl.dr. 

Tinetura Lmanduhs Composita liquor Arseni- 

calis ; Olemn Lwandulm is aho an ingredient of Linimentum 
Camphora Compositum. 

ACTION AND USES. 

Lavender possesses the action of aromatic volatile oils in 
general, and is used in the same waj’. The Tincture is a 
favourite colouring material for mixtures and lotions. 

Oleum mentbce Piperitie* — Oil of Pepper- 
mint. The oil distilled in Britain from freak flower- 
ing Peppermint, Mentha piperita. 

Colourless, pale yellow or greenish-yellow, 
becoming thicker and reddish by ago; with ehanu^ristic 
odour; taste penetrating and aromatic, succeeded by a sense 
of coldness in the mouth. Dose, 1 to 4 min. 

Oleum Menliim VIrldls*— Oil op Spearmint. 
The oil distilled in Britain from fresh fiowerilig 
Spearmint, Mentha viiidis. 

C^ 5 <ir<ii»ftf»*s.-></ 0 lourl 688 , pale yellow or greenish-yellow, be- 
coming reddish by age ; with chamcteristic odour and taste. 

(Mi»>s»^isii 4 ---Peppe]mint Oiloonsists of a t 6 rp 6 ne, «»^^Atf/i^, 
and the official stearoptene, menthol or peppemiurl^etm- 
phor, Ofl of Bpeai^fimt has a s^mesthat similar com- 
position, re|daeing menihoL 1 to 4 min. 
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A. Of Oil of Tepp&tmini : 

1. Aqua Menthfld Piperita.— 1 in B53, by distillation. Jhse, 

1 to 2 fl.oz. Aqua Mentha Txperiia t« emtained in Mis- 
tura Ferri Aromatica. 

2. Essentia Mentha Piperita.—! to 4 of Spirit. Do%o^ 10 

to 20 min. 

3. SpiritUB Mentha Piperita.— 1 to 49 of Spirit. IDoncy 30 

to 60 min. 

Oil of Teppemunt w aim emttained iw Pilnla Ehei Cora- 
posita ana Tinctura Chloroformi et Morphinie. 

B, Of Oil of Spearmint : 

Aqua Mentha Viridis. — I in 853, by distillation. Dam, 1 
to 2 fl.oz. 

MenthoU — Menthol. OioH^^jO. A stearoptene 
obtained by cooling the oil distilfed from the fresh 
herb of Mentha arvensia (vars. piperascens et glabrata), 
and of Mentha piperita. 

Characters. — Colourless ncedlas, usually moist from adher- 
ing oil; or fused crystallino masses. Has the odour and flavour 
of peppermint, producing warmth on the tongue, or, if aii* is 
inham, a sense of coolness. Solubility, — Sparingly in water, 
readily in spirit ; the solutions neutr^. Entirely dissipated 
by the heat of a water-bath. Boiled with H«S 04 “id water it 
becomes indigo-blue, the acid brown, DosCy } to 2 gr. 


ACH'ION AND USES. 

Peppermint possesses in the main the action of other 
aromatic oils (see Caryophyllunty page 272), and is used accord- 
ingly. It is a favourite flavouring agent, wuth powerful car- 
minative effects. In two important respects, however, Pep- 
permint Oil is peculiar : (1) healVyy instead of dilatation it 
causes at first acute contraction of the vessels, leading to a 
sense of coldness; (2) it appears to diminiBh instead of in- 
creasing tiie white corpuscles in the blood, by checking the 
activity of the intestinal abacurbents. 

Menthol has lately been used locally to relieve the pain of 
rheumati^ neuralgia, and toothache, as possessing in a marked 
dsi^ree tim loM vascular stimulant, and ditinfectant 

377). H,is real value as on antiseptic dressang. 
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Thymal.— Thymol. A stearoptene 

obtained from the volatile oils of Thymus vulgaris, 
Monarda punctata, and C^um Ajowan. 

Souroe. — Made by saponifying the oils with Caustic Soda, 
and treating the soap with H^^orochlorio Acid ; or from a distilled 
fraction of the oil by exposure at a low temperature. Purified 
by rocrystallisation from nlcohoL 

Charnetera, — ^Large oblique prisms, having the odour of 
thyme and a pungent aromatic Savour. SolubiUty, — 1 in 800 
of cold water ; freely in alcohol, ether, and solution of alkalies. 
Volatilised completely by the heat of a water-bath. A solution 
in glacial acetic acid, warmed with 112804 , becomes reddish- 
violet. Dm, ^ to 2 gr. 

Kon^official Preparations. 

(1) Thymol Solution. — 1 in 1000. 

Thymol Gauze. — Contains 1 per cent, of Thymol. 

Thymol Ointments. — From 5 to 30 gr. in 1 oz. 


ACTION AND USES. 

Externally t Thymol is antiseptic, disinfectant, and deodo* 
rant, 1 part in 109 killing developed bacteria. Although it is 
more active tlian Carbolic Acid, and has the further advantage 
of a pleasant odour and a loss irritant effect on animal tissues, it 
luis not come to be much used in tho Listcrian system* The 
solution may be employed as a lotion, injection, or spray ; a 
spirituous and othoreal solution (1 in 15) as an application in 
ri!igworm ; and the Ointments in various disoaBes of the skin. 

Internally^ the action of Thymol somewhat resembles that 
of Tuipentine ; but it has not proved of therapeutical value. 

POLYGObTACEiE. 

Rhei Radix. — Hhubarb Boot. Tho root partly 
deprived of its Imrk, sliced, and dried, of Bheum pal- 
matum ; Bheum officinale ; and probably oth^ species. 
Collected and prepared in China and Thibet 

€%am0^#,--Somewhat cylindrical, conical, or irregular 
piOiqi.' Outer surlhee somewhat angular ; covered vdtha bnght 
yeUouridi-brouit 4 |)owder; and marked beneaith the powder 
with reddish-brown lines in a yellowish^tmom aubstanes, 
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with small star-like spots. The pieces are often bored with 
a holo which may contain the remains of the cord used to 
suspend them to* diy. Hard, comjiact; fracture uneven, 
marbled, with sometimes a ring of star-like spots. Odour 
peculiar, somewhat aromatic; histo bitter, feebly astringent; 
gritty between the teeth. 

Compositioiu — Rheum contains 3 to 4 per cent, of catJmrtlc 
a€%d^ the purgative constituent of Senna {see page 260). With 
this is combined rheo»tannic acid, possessing astringent proper- 
ties. Tlie yellow colouring matter is ehryaophan (see pago 259). 
Eiividin, pheeoretin, starch, resins, and oxalate of linie ^35 per cent.) 
are less important constituents. Impunties , — English Rhubarb, 
known by taste, odour, and excess of starch. Turmeric, turned 
brown by boric acid. Dose,Q.^ a stomachic, 1 to 5 gr. ; as a pur- 
gative, 10 to 20 gr. 

Preparations, 

1. Extractum Bhei. — Spirituous and aqueous. 100 in 39. Dose, 

6 to 16 gr. 

2. Infusum Bhei. — 1 in 40. Dose, 1 to 2 fl.oz. 

8. Pilula Bhei Composita. — Rhubarb, 6 ; Socotrino Aloes, 4^* ; 
Myrrh, 3 ; Hard Soap, 3 ; Oil of Peppermint, J ; Glycer- 
ine, 2 ; Treacle, 6. Dose^ 6 to 10 gr. 

4. Pulvis Bhei Compoaitiw.— Gregory’s Powder.” Rhubarb, 

2 ; Light (or Heavy) Magnesia, 6 ; Ginger, 1, Dose, 20 
to 60 gr. 

5. SyrupuB Bhei. — Rhuliarb, 2; Coriander, 2; Sugar, 24; 

Spirit, 8 ; Water, 24. Dose, 1 to 4 fl.dr. 

6. Tinctura Bhei.— Rhubarb, 2 ; Cardamoms, J ; Coriander, | ; 

Saffron, J ; Proof Spirit, 20. Dose, as a stomachic, 1 to 
2 fl.dr. ; as a purgative, ^ to 1 fl.oz, 

7. yinum Bhei. — ^Rhubarb, 11 ; Canella, 1; Sherry, 146. Dose, 

1 to 2 fl.dr. 


ACTION AND USES. 

1, IMMEDIATE LOCAL ACTION AND USES. 

The action of Rhubarb is confined to the alimentary canal. 
In smaU doses (1 to 6 gr.), the bitter principle and rheo-tannic 
acid arc cdue^ .active, as bitte* stomachicB and inteBtin^ 
aBtringentB. In larger doses (up to 40 gr,)^ the cathartic acid 
exerts its influence b^ore the rheb-tannic acid ; atimnlateB the 
intestinel moTements and liver, as in Senna, with some 
griping; and causes pTUgati<m, producing in six to eight 
hours a liquid motion, of a yellow colour from the pigment of 
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the Bhubarb and excess of bile. Thereafter, the effect of the 
tannic acid becomes evident, and the bowels are confined. 

Bhubaxf) is used in small doses as a bitter stomachic, 
intestinul astringent, and tonic, to correct atonic indigestion 
with diarrhoea, as in dyspeptic and rickety infants and children. 
Larger doses are given as a purgative, in the form of the Com- 
X)ound Powder, combined sometimes with a mcrcuiial, to sweep 
out tht; bowels and then set them at rest, in cases of summer 
diarrhoea, and diat^hma ah ingeatU of children. The Compound 
Pill is a familiar mild laxative for habitual use, suiting some 
persons but demanding constant repetition in the majority. The 
cholagogue action of Phubarb adds to its value both in stomachic 
and purgative preparations. Its griping effect must bo re- 
membered, and the drug never given alone. 

2. ACTION IN THE BLOOD, SPECIFIC AND BEHOTB LOCAL ACTION. 

The chrysophan, at least, is absorbed into the blood, passes 
through the tissues, and is tlm>wn out in the secretions, which 
it stains yellow, including the urine. 

MYltlSTICACE.®. 

Illyristica. — N utm^. The dried seed of Myria- 
Uca fragrans, divested of its hard coat or shell, from 
the Malayan Archipelago. 

Ovoid ; about an inch long; greyish-brown 
externally, with reticulated furrows ; internally j^yi^-red with 
brownish’red veins, so that the transverse section is marbled. 
Odour strong, pleasantly aromatic ; taste agreeably aromatic, 
'Warm, bitterish. 

Compoaition , — ^Nutmeg and mace contam about 30 ner cent, 
of the official concreU oil, 4 to 9 per cent, of the official volatile 
oU^ starch, etc. 

Nutmeg ia emtamed iH Pulvis Catechu Compositus, Pulvis 
Cretm Aromaticus, Spiiitus Annoracia) Compositus, and 
Tinctura Lavandulm Composita. 

From jhfgrisHea are made : 

1. OI«imMyxiitio«i£xpi^ui!l.--A concrete oU obtained from 
Kutm^ by e:Qn^on and heat. Ozango-colovired, 
^otttoo, of firm consiatenoe, with the odour of Nutmeg. 

, is coiopoaed o^lyeexyl combined with oleiot huigriOf and 

with a litUe volatiUe^oU and 

Olmh^ Mgruiikai FaFreeeum i» contained in Einplasttlim 
Calefadens and Bmplastrntn Fids. 
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2. Oleum Myristic®. — The oil distilled in Britain from Nut* 
meg. Colourless, fragrant Consists chiefly of a ter- 
pono, mi/riatimi, and myristicol, CjoHigO. Dose, 

1 to 4 min. 

I*/v*j?araiio/L 

SriKiTus MYKisTicAi. — i to 49 of Spirit. 30 to 60 min. 
^piriffts Myriatkis is contained in Mistuia Forii Com- 
posiia. 

Oleum Myrktim is contained in Pilula Aloes Socotrinm 
and Spiritus Ammonia) Aromaticus. 


ACTION AND USES. 

The Expressed Oil has locally the mechanical and stimu- 
lant actions of the fixed and volatile oils, and is used as an 
inunction or in plasters to relievo the pain and swelling of 
chronic rheumatism, etc. The Volatile Oil resembles its miuiy 
allies, and is chiefly used for culinaiy purposes. 

LAUHACEJi:. 

Ciiinanioiiii Cortex* — Cinnamon Bark. The 
dried inner bark of shoots from the truncated stocks 
or stools of the cultivated Cinnamon tree, Cinnamomum 
zeylanicum. Imported fronqi Ceylon, and distinguished 
in commerce as Ceylon Cinnamon. 

Characters , — Closely rolled quills, each about § of an 
inch in diameter, and containing sm^er quills. It is thin, 
brittle, splintery, light yollowish^rown externally, with little 
scars or holes and faint shining wavy lines; darker brown 
within. Odour fragrant ; taste warm, sweet, aromatic. 
purity : Cassia bark, rougher, thicker, loss aromatic, starchy. 

Cotnposition . — Cinnamon Bark contains the bfficial voiatUe 
oil, tannk acid, suyar, and yum. Dose, 10 to 20 gr. 

I^tparations. 

1. Aqua CSsnamomi.— 1 in 8 , by distillation. Dose, 1 to 2 fl.oz. 

2. Pulvla Oiimamomi €k>]iipo8itaa.--*Cinnainon, 1 ; Cardamoms, 

< 1 ; GKnger, 1. JOrn, 3 to 10 sr. 

I\dvk dmamoini OM^osiiits is mikUned in Filula Aloes et 
Ferri, and Pilukt Oambomse Composita. 

3. Tl&otum CtoamomL--l in B, J)ose, i to 2 d.dir. 

Cinnamon is also contained in Pulvis Gateau Compositas, 
Pulvis Cretae Aromatious, Pulvis Kino Composiius, Deeoctum 



352 M^iTERIA MbD/CA AND THERAPEUTICS. 

Hfomatoxyli, Infasam Catechu, Tinoiura Oardamomi Com- 

|) 08 ita, Tinctura Lavandulce Ceuj^posita, and Vinum Opii. 

From Cinnamtmi OorUx ia auiuU : 

Oldulh Ginnamomi. — The oil .dietilled from Cinnamon. Yel- 
lowish when recent, becoming red; odour and taste 
of Cinnamon. Contains (or yields) cinnamic aldehyde, 
CeHyCOH, and cinnamic acid, CgHTCOOH, as well /is 
benzoates. See Styrax^ p{^ 368, and BaUanmm JPeru- 
>cianum^ page 253. Doae^ 1 to 4 min. 

Frepamtxm. 

SrittiTUs CiN^jAMOMT. — 1 to 49 of Spirit. Dose^ J to 1 fl.dr. 

Spirit of Cinnamon ia containad in Acidum Sulphuricum- 

Aromaticum. 


ACTION AND USES. 

Cinnamon, besides possessing the same action, and being 
used for the same purposes, as other aromatic substances (seo 
Caryophylkm^ page 272), has moderately astringent properties 
in virtue of its tannic acid. It is theroforo the favourite 
flavouring and carminative agent in the oflicial astringent 
powders, tinctures, etc. These are chiefly used in diarrhoea. 

€ainpliora«-.CAMPHOR. A stearop- 

tene obtained from the wood of Oiunamomum Cam- 
phora. Imported crude from Japan and China ; 
purified hy sublimation. 

C/iaraetera and compositi<ni, — ^Solid, colourless, translucent 
crystalline masses, with many fissures; tough, but readily 
powdered if moirtened with spirit, ether, or chloroforih ; odour 
powerful, penetrating; taste pungent, bitter, foUowod by a 
sensation of cold. It floats on water (sp* ^r. -990); bums 
readily with a bright smoky flame; volatilises at ordinary 
temperatures; sublimes entirely when heated. Solubiliiy: very 
slightly in water; readily in spirit, ether, or chloroform. 
Forms a fluid command with Carbolic Acid, Chloral Hydrate, 
Thymol, etc. Borneo Camphor, ^metimes substitutod lor 
Japan Camphor, is obtained from Pryobalanops hropiatica; 
has the formula O^oHigO, m. boars the same relation to it as 
alcohol to aidehyoe ; and sinks in water. Jhae, 1 to 5 gr. 

/ Frapanationa^ 

1. Aqnar, damphorsa.— About | g^. in 1 fl.oz., by maceration. 

1 to 2 fl.oz. 

2» U^mantiun Owmphom**! to 4 of Olive Oii 
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3. Llnlmentum Ca]ni>hor8B CompoBitum.— 20 ; Htronff Solu> 

tion of Ammonia, 40 ; Spirit, 120 ; Oil of Lavender, 1. 

4. SplrituB Camphor».--l in 10 of Hectified Spirit. 10 

to 30 min. (in milk or on sugar). 

5. Tinctura Camphom CompoBita. — ‘‘Fare^ric‘ Elixir.” 

Camphor, 30 gr. ; Opium, 40 gr. ; Benzoic Acid, 40 gr. ; 
Oil of Anise, J dr. ; I*roof Spirit, 20 fl.oz. 1 fl.dr. con- 
tains i gr. of Opium.^ iotte, 16 to 60 min. 

Camphor is also mUained in Linimenta Aconiti, Belladonna;, 
Chloroformi, Hydrargyri, Opii, Saponis, Sinapis Compositum, 
Terohinthinaj, and Terebinthinm Acoticum ; and in Unguentum 
Ilydrfirgyri Compositum. 


ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION AND USES. 

Externally, ~ - Camphor closely rcsomhlcs in its action the 
volatile oils, as dosorioed under Oknm Terehinihines, It is (1) 
weakly antiseptic ; (2) Btimulating to the local circulation ; 
and (3) sedative to the nerves after preliminary stimulation. 
The uses of Camphor externally depend on these properties : 
the many liniments and ointments which contain it are in- 
tended to increase the nutrition of indurated or stiffened parts, 
to relieve pain, or to produce counter-irritation. The com- 
pounds with Carbolic Acid, Chloral, and Thymol, are nnod^mes. 

Internally , — Camphor combined with Carbolic Acid forms 
an antiseptic and anspsthetic dreeing for carious teeth. On the 
tongue it produces its peculiar taste, increase of the local cir- 
culation, salivation, and mucous ffow. Beaching the stomach, 
it causes a sense of warmth ; is a weak antiseptic ; and again 
acts like Turpentine. Briefly, it is a canninative : its purely 
local action stimulating digestion and relieving flatulence, 
and its reflex effects being virible in increased action of the 
heart, fulness and force of the pulse, and cerebro-spinal excita- 
tion, Its carminative properties, whilst generally applicable, 
are specially valuable in hysterical vomiting. 

The intestinal effects of Camphor are similar, and it is 
therefore useful in some forms of diarrhcea, in the first stage 
oi cholera, end in meteorism. 

2. ACTIOK OK BLOOD. 

Camphor enters the blood lasely from the unbroken skin 
and mucous surfaces, and is found in it unchanged. The 
leucocytes markedly increase in number, ^apparently from 
the stimulation of the abdominal circulation 
at— 8 
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3 . 8PECIFIC ACTION AND VftBS. 

, In the organs and tissues a portion of the CSamphor 
administered is found unchangod ; the rest appears to combine 
with glucose. The nervous system is chiefly affected by this 
drug, which in doses above those usually ordered may so act 
on the cerebrum as to produce a kind of intoxication, with 
confusion of mind and speech, excited gait and gesture, and 
thereafter convulsions, probably originating pai-tly also 
in the medulla. Moderate dbsos are said to produce an aphro- 
disiats followed by an anaphrodisiac, effect. The heart is stimu- 
lated directly, as well as refloxly from the stomach as we have 
seen. Camphor has accordingly been used in nervous and 
cardiac prostration, especially in the acute specifle fevers, such 
as typhoid and erysipelas ; in poisoning by opium and othcjr 
narcotics ; in alcoholism, including delirium tremens ; and in 
various nervous disorders, dependent probably on disturbance 
of the cerebral and spinal centres, such as insanity, hysteria, 
whooping cough, priapism, and spermatorrhcjea. In large 
doses of particular preparations, and probably in certain sub- 
jects, Camphor instead of excitement produces rapid depression, 
chiefly referable to the heart : namely, failure of the pulse, 
pallor, coldness and moistness of the surface, impaired local 
sensibility, and unconsciousness. The respiration is mucli 
disturbed after full doses, in association with convulsions and 
coma. Camphor is a decadod diaphoretic through its action 
on the sweat centres. Its action on metabolism is unknown, 
except that it lowers the body temperature, both in health and 
in p>TCxia. Both these effects may contribute to the value of 
Camphor in fevers. 

4 . KBMOTB LOCAL ACTION AND USES. 

Camphor is excreted unchan^d by the I’espiratory organs, 
on which it probably acts like Turpentine. It is a common 
ingredient of expectorant mixtures, especially as the Compound 
Tincture. The skin also throws out Camphor, which not only 
speoiflcally increases, but gives its odour to the perspiration. 
This refrigeraat action accounts for the popular use of the 
drug in common 'colds. The kidneys do not excrete Camphor 
as such, but as a complex prodnqt. 

Badliu— S assafeasRoot. ThedrisMl 
root reduced to fhips or shavmgs of Sassafras officinale. 
From North America^ 
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Characiera. — Lar^e branched pieces, covered with bark; 
more usually in chips or shavings. Bark rough, greyish* 
brown externally ; internally smootii, glistening, rusty-brown ; 
odour agreeable, aromatic ; taste peculiar, aromatic, somewhat 
astringent. Wood soft, light; greyish-yellow or red, with a 
more feeble taste and odour than the bark. 

Composition. — Sassafras contains a mlatiJe oit, consisting 
chiefly of sassafroly and a terpene ; a resin ; and a 

neutral crystalline body, sassafrin. 

Sassafras is contained in Beeoctum Sarsm Compositum. 


ACTION AND USES. 

The physiological action of Sassafras is unknown. The 
dnig is rarely used alone, but in the Compound Decoction of 
Sarsaparilla. It is supposed to increase the action of the skin 
and kidneys in syiihihs, rheumatism, etc., and thus to be an 
alterative. See Sarsof JtadiXy page 388. 

IVeetaadiw Cortex.— Bebeebu Bark. The bark 
of Nectandra Rodisei, the Greenheart Tree, Imported 
from British GuianaL 

Characters. — ^Flattish heavy pieces, 1 to 2 feet long, 2 to 6 
inches broad, J inch or more thick. Externally ^oyish-brown ; 
internally dark cinnamon-brown, with longitudinal strim. 
Very hard, brittle, fracture coarse-grained. Inodorous ; tasto 
strong, bitter> ostnngent. 

Composition. — The active principle of Bebocru Bark is 
the official beberinCy with tannin. 

From Nectandrec Cortex is made: 

Beberinss Sulphas. — Sulphate of Beberine. 

Sonree. — Made by (1) exhausting the powdered bark with 
Sulphuric Acid and Water, and concentrating the liquor ; (2) 
precipitating the colouring matter with Lime, short of neutrali- 
sation ; (3) Altering and precipitating impure Beberine by Solu- 
tion of Ammonia; (4) washing and drying the precipitate, and 
dissolving it in Spirit, distilling o£E the latter, and dissolving 
the residue in Diluted Sulphuric Acid; (5) purifying, and 
evaporating to dryness on glass plates. 

t>ark*brown> thin, translucent scales ; yellow 
when in powder ; with a strong bitter taste. Is probably a 
mixture of Sulphates of Beberine, Nectandxine, 

and other alkal<nds. ^hsMitp ; 1 m 80 of water : 
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sparingly in spirit. Aqueous solution ves a yellowish- white 
precipitate with NallO, soluble in ether. Ineompatibles,-- 
Alkalies and their cfU'bonatcs, bromide and iodide of potassium, 
lime-water, tartaric acid and tartrates, astringent infusions and 
tinctures. 7)cs#, 1 to 10 gr. 

ACTION AND USES. 

Bebeeru Bark is an aromatic bitter, stomachic and tonic 
in its ofiects, like Orange and Oascarilla ; the alkaloid possesses 
the properties of a pure bitter. Like all other substances 
of this claas, Beberino is antiseptic, and to a small extent 
antipyretic and antiperiodic ; but these eifocts being insig- 
nificant, its use in fever and ague has now been abandoned. 

AKrSTOLOOHT.E. 

Serpciitarise RlilsRoma. — Skrpbntary Rhi- 
zome. The dried idiizome and rootlets of Aristolochia 
Serpentaria, or of Aristolochia reticulata. From North 
America. 

Characters, — Rhizome twisted, about 1 inch long and ^ of 
an inch in diameter; marked above by remains of former 
stems ; giving oif below a tuft of slender rootlets, 1 to 4 inches 
long; dull yellowish-brown. Odour aromatic, camphoraceous ; 
taste hitter, aromatic, camphoraceous. Tho rhizome of Aris^ 
tohehia reticulata is a little thicker ; the rootlets longer, coarser, 
and leas matted. Buhstances resembling Serpmtary : Arnica, 
Valerian, Veratrum Viride {qA\), 

Composition, — Serpentary contains chiefly a volatile oil and 
a mm, with some bitter principle. 

JCreparations, 

1. Infasum Serpentaxiss. — 1 in 40. JDose^ 1 to 2.fl.oz. 

2. Ti&ctura Serpentarisd.-*-! in 8 of iV'oa/ Bpirit. Dose^ ^ to 

2 fl.dr. 

Serpmtarg is contained in Tinctura Cinchonas Composita. 

ACTION AND USES. 

SmmtaryposseBaes local and geaoral atimulant and tonic 
closely resembling thoso of Valerian and Oascarilla. 
It $ oo(»Mdonally lued in nervous, despondent, or excitable oon- 
dilicms, as well as In low fevers and febrile states. 
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€otoBark« — Cortex Verus. Paracoto Bark. 

— Cortex Para. {Not official) The barks of two 
allied trees, from Bolivia. 

Charactevfi. — Goto Bark soniewliat roscmblos Cinchona Bark, 
with an aromatic resinoufl odour, and a pungent tasto. 

Composition. — Goto verua contains coto'in^ C^HieOg, yel- 
lowish, amorphous or finely crystalline, with a baWmic odour 
and a bitter taste ; nearly insoluble in water, soluble in spirit. 
Para bark contains paracotoin^ GjjHjjjO,^ in minute pale crj’^stals ; 
insoluble in water, hose^ of cotoin, ^ to 2 gi‘. * of paracotoVn, 
to 3 gr. 


ACTION AND USES. 

The only physiological effect of Goto is as an intestinal 
astringent. It is useful in persistent subacute or chronic 
diarrhoea in phthisical and delicate subjects. 

SANTALACE.®. 

Olenin 8antali. — O il of Sandal Wood. The 
volatile oil distilled from the wood of Bantalum album. 
From India, 

Characters. — Thick, pale yellow ; odoui* strongly aromatic ; 
flavour pungent, ^icy. Hoacfilj^ soluble in alcohol. Contains 
two bodies, and GioKjeO. Dose^ 10 to 30 min., in cap- 
sules or as emulsion. ___ 


ACTION AND USES. 

Oil of Sandal Wood resembles Copaiva in its action and 
uses, but is more easily taken. {Hee page 264.) 

THYMELACE®. 

MesEeret €oi*tex« — M ezereon Bark. The dried 
bark of Daphne Mezereum, or of Daphne Laureola. 
British. 

Characters. — Long, thin, flattened strips, folded or rolled 
into disks ; or small quills. latemally whitish, silky, very 
tough; extemalljr covered by a brown corky layer. No marked 
odour ; taste burning, acrid. . , 

- *Mezcreon contains an active acrid rtfsin, the 
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anhydrido of a resinouB acid iMzminie (teid; an inert oU; 
and a glucosido daphnin, also probably inactive. 

Ereparntim. 

Extractiim Mezerei Atberennu^Mado by macerating in Ether 
a spiritilous extract, and evaporating. 

Frotn Mxtratium Mcserei ^fh^ereum is prepared: 

Linimentnm Sinapis Compositum.^S gr. in 1 fl.oz. 
Mezereon is an ingredient of Dccoctum Sarsflo Compositum. 

ACTION AND USES. 

Mozereon is a powerful local irritant, like Mustard, 
causing vesication {see page 227). Internally it is stimulant, 
diaphoretic, and altorative : an irritant poison in large doses. 

ETJPHORBIACEJE. 

Cascarillce Cortex.— Cascarilla Bark. The 
dried bark of Croton Eluteria. From the Bahamas. 

^Quills 1 to 3 or more inches long, | to an 
inch in diameter; with a dull brown corky layer, coated with a 
silvery-white lichen. Fracture brown, short, resinous. Taste 
warm and nauseously bitter; odour agreeable, aromatic, es- 
pecially when burned. Eahstanee resembling Casearilla : Pale 
Cinchona Bark ; less white, smooth , and small. 

Casearilla contains a complex mixture of 
volatile oils and resins, a crystalline bitter principle, caseariUm^ 
C 12 HJ 1 O 4 , starch, tannin, kc. IneotnpatSfles. — Lime-water, 
metallic salts, mineral acids. 

Preparations, 

1 . Xnfusum Casoarillo.— 1 in 10 . JOose, 1 to 2 fl.oz, 

2. Ti]iotnraCa 8 carillcs.--lin 8 oflV(> 0 /Spirit. i?o« 0 ,}to 2 fl.dr. 

ACTION AND USES . 

Casearilla acts in virtue of the aromatic oils and the bitter 
principle which it contains. It is a pleasant and useful 
wrouatlc bitter stomachic. 

4Mte«ai Cbotow Oii. This eSL ex- 

in Britain from tii. iMeds ^ Oroton Tiglium. 
VWiitheBM Auiies. 
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Browoish-yellow to dark reddisdi-brown, fluo- 
roscent ; consistence viscid, increased by ago ; odour faint, 
peculiar, rancid, disagreeable; taste oily, acrid. Entirely 
soluble in alcohol. 

Characters of the Seeds . — ^About the size of a grain of coffee, 
oval, of oval-oblong, dull brownish -grey, without odour. Sub- 
stance resembling Croton Oil Seeds : Castor Oil Seeds, which are 
bright, polished, and mottled. 

Composition , — The active principle of Croton Oil is obscure ; 
it is believed to contain a vesicating and a purgative principle 
distinct from each other. Several fxed oils (olein, palmitin, 
stearin, myristin, and laurin), as well as their free acids, have 
been extracted from it; and several volatile acids (1 per cent, in 
all), which give its odour to Croton Oil, viz. acetic, butyric, 
valerianic, and tiglic (HCgHyOg) acids, and are formed from 
the fixed oils after extraction. ImpurUits , — Other fixed oils. 

Dose^ 4 to 1 min. placed on the tongue or given on a soft 
lump of sugar. 

Treparaimi, 

Linimentum Crotonis.— 1 ; Oil of Cajuput, ^ ; Spirit, 


ACTION AND USES. 

1. XMMEDtATlfi local AmON AND USES. 

Externallg.^ Croton Oil is a powerful irritant to the skin ; 
causing a burning sensation and redness, followed by a crop of 
papules and finally severe pustules. These last for days, heal 
by scabbing, and may leave unsightly cicatrices. The Lini- 
ment is much lees used than formerly as a counter-irritant in 
affections of internal parts, especially the lungs and joints; 
occasionally in ringworm. 

Internally^ also, Croton Oil is a powerful irritant, causing 
burning in the throat, heat in the epigastrium, possibly nausea, 
and purgation. It acts as a very rapid drastic oathartic, with 
some pain, producing a motion within 1 to 2 hours, which 
is partly solid ; the effect being repeated several times during 
the next twelve hours in a more liquid form. The iiritant 
effect consists chiefly in direct inflammation of the mucous 
membrane, with increased watery transudation, heightened 
peristaltic action, and probabljr glandular (not biUary) hyper- 
secretion. The museuW excitement and consequent griping, 
however., commence before the Oil has reached the duodenum, 
to be acted on by the pancreatic juice and bile, and are, there- 
fore, partly reflex acts, originating in irritation of the gastric 
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nerves, section of the ^'agi postponing its purgative effect in 
animals. This accounts for the rapid action of the drug. 

Croton Oil is used when a speedy and complete evacuation 
of the bowels, and a diminution of the arterial pressure, are 
demanded. It is a proper purgative in some cases of apoplexy ; 
in intestinal obstruction from impacted fscces ; or in constipa- 
tion where other purgatives have failed and an organic obstacle 
does not exist. The smallness of the dose, which can be put 
in food, renders it a convenient purgative for insane or un- 
conscious patients. Croton Oil must be given with great care ; 
and is inadmissible in feeble subjects, in organic obstruction, 
and in inflammatory states of the stomach and intestines. 

2. ACTIO!^ IN .THE BLOOD, AND SPECIFIC ACTION. 

Croton Oil or its products are occasionally absorbed, and 
may cause disturbance of the heart and nervous centres. 

Oleum Ricini. — Castor Oil. The oil expressed 
from the seeds of Eicinus communis. Chiefly from 
Calcutta. 

Chai'octers. — Viscid, colourless or pale straw-yellow j 
having scarcely any odour; taste mild at first, subsequimtly 
acrid and unpleasant. Entirely soluble in one volume of abso- 
lute alcohol, and in two voliuncs of rectified spirit. 8p. gr. 0-96. 

Characters of the Seeds. — Oval, somewhat compressed, smooth 
and shining, grey, marbled with reddish-brown or blackish- 
brown spots and stripes. Substance reseiwbling Castor Oil Seeds: 
Ooton Oil Seeds (q.v.). 

Comfiositim . — ^The bulk of Castor Oil is believed to consist 
of ricinoleate of glyceryl^ C|^Hg,3C,8Hy308. Palmitin, stearin, 
cholesterin, and possibly a resin ana an alkaloid also occur in 
small quantity. 1 to 8 fl.dr. 

Treparatiom, 

OlesmRWmi is eoi^axfied in: CoUodium Flexile (1 in 51), 
Linimentum Sinapis Compositum (1 in 8), and FUula Hy- 
drargyri Subchlondi Composita (1 in 5). 


AGTIOK AND USES. 

L lUKBDXATB LOCAL ACTION AND USES. 

JS^termllyy pure Castor Oil is bland, like Almond Oil ; and 
is applied as a local sedative and protective, e.g, in injury of the 
conjunctimilby quicklime. 

Oil. if pure, is perfectly non-irritant 
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until it rei&ches the duodenum, 'where it is decomposed by the 
pancroaiio juice, and the ricinoloic acid at once comes into 
action. If tho Oil bo rancid, it will irritate the stomach and 
cause nausea and vomiting. 

Castor Oil is a simple purgative, at once rapid and certain, 
mild and painless-; pxwucing one or moiti liquid but not 
watery stools in four to six hours, followed by a sedative 
effect. It is believed to stimulate the muscular coat and intes- 
tinal glands, but not the liver. It purges also as enema. 
Castor Oil is used as the best of all simple purgatives when only 
a free evacuation of the bowels is desired. It can be given 
in all conditions where a laxative is permissible ; and it is 
therefore specially employed in the treatment of diarrhoea duo 
to the presence of indigestible or undigested food in the bowels, 
in the constipation of typhoid fever, after abdominal operations, 
in pregnancy, and posi-parfmn. It is a valuable purgative for 
children and for the old and infirm. In soino foims of indi- 
gestion in infants, small doses (5 min. for an infant) may be 
given three or four times a day for days or even weeks, as an 
omulsif)n, with the best result. Small doses of Tincture of 
Opium are sometimes combined with Castor Oil. 

2 , ACTION IN TUX BLOOD; SPECIFIC, AKD IlEMOTS 
LOCAI. ACTION. 

Bicinoleic acid enters the blood and tissues, and loaves the 
body in tho excretions, including the milk, which purges 
infants at tho breast. 

The Leaves of the Castor Oil Tree, applied locally to the 
mamma as a poultice, are said to bo galactagogue. 

Kamala« — a mala. A powder which consists 
of the minute glands and hairs from the surface of 
the fruits of Mallotus philippinensia From India. 

Characters, — A fine granular, mobile, brick-red or madder 
XK>wder; nearly tasteless and inodorous. Water has scarcely 
any effect on it; it forms deep red solutions with alcohol, ether, 
or chloroform. Microsoopically it consists of gamot-rod gbinds, 
and nearly colourless stellate hairs. »Sand or 

eaith, detected by amount of ash. Mesemlles Bed Oxide of 
Mercury, Imt is not heavy. » 

-Kamala contains an active resin, rotikrin^ 
allied to koussin (see Oasso)^ ianpin, red colouring matter, etc. 

30 gr. to J os., as an electuary wfth Thmarinds. 
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ACTION AND USES. 

Kamala is an anthelmintic and gastro-intestinal irritant, 
sometimes causing nausea, vomiting, colic, and diarrhoea. It is 
used to oxpel the tape-worm^lumbricoid, and oxyuris. 

PIPERACEiE. 

Piper UTigrram. — Black Pepper. The dried 
ripe fruit of Piper nigrum. Prom the East Indies. 

Charaetera. — Roundish, about i of an inch in diameter ; 
pericarp thin, blackish-brown, -f^nkled : with a hard, smooth, 
roundish, brownish* or grey seed. Odour aromatic ; taste pun- 
gent, bitterish. Suhaianees reaemhlUiff Black Pepper : Pimento, 
which has calyx ; Cubebs, which is stalked. 

Compo»ition.--‘Pei\v;}&r contains a volatile oily isomeric with 
Turpentine, with the odour of pepper ; a complex rmn ; and a 
tasteless crystalline alkaloid, pipevinCy CirHu^NOa (that is, iso* 
meric with Morphine), which can bo broken up into piperio 
acid and piperidine, a liquid alkaloid, homologous with conine, 
with powenul odour and taste. Poee^ 5 to 20 gr. 

Preparationt 

Confectio PiperiB.— 1 in 10, with Caraway and Honey. DoaCy 
1 to 2 dr. 

Piper is also eontaiiml in Pulvis Opii Compositus (I in 7J) 
and in Cqxifectio Opii (1 in 30). 

ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION AND USES. 

Externally y Pepper is a domestic rubefacient, anodyne, and 
counter-irritant, like Mustard. 

Internally y it acts as a local Btimulant and aromatic in 
the mouth, stomach, and intestine. As a condiment, it assists 
gastric dig^ion like other substances of . the same class. 

2. ACTION IN THE BLOOD, AND SPECIFIC. ACTION AND CSES. 

The volatile oil of Pepper acta like its allies. Hperinc 
is believed to possess the antiperiodic and antipyretic action of 
Quinine ; and Pepper was once a domestic remedy for ague, 
whi<^ may still be used in cases where the appetite foils. 

S.^hemote local action and uses. 

Solae of the constituents pi Pepper are excrSM by the 
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kidneys, and probably by the intestinal mucous membrane, and 
as remote local stimulantfl of tho circulation and nutiition 
in tho urethra and rectum. Pepper is occasionally used in 
gleet ; but much more extensively for hsemon-hoids and other 
diseases of the rectum. 

Cttbeba* — Ccjbebs. The dried unripe full-grown 
finit of Piper Cubeba. From J ava. 

Characters, — Globular, about } of an inch in diamoior, blackish 
or CTeyish-brown, wrinkled, tapering below into a rounded 
stalk. Beneath the skin is a hard shell, sometimes containing 
a seed. Taste warm, aromatic, bitter ; odour strong, aromatic. 
A cold decoction is coloured indigo-blue by iodine. Substances 
resembling Cuhehs : Pimento and l^opper, which have no stalk. 

Composition. — Cubebs consists of 6 to 16 per cent, of the 
official volatile oil ; 2 per cent, of a neutral, odourless, and 
tasteless body, insoluble in water, cuhebin^ OjgH^Oio; 6 por 
cent, of a resin containing eubebie acid; some piperinej a fatty 
oil: and gum. Dose, 30 to 120 gr. 

Preparations. 

1. Oleo-Besina Cubebm.— Made by percolation with Ether, 

evaporation, and decantation. Dose, 5 to 30 min. 

2. Tinotura Cubebn.— 1 in 8 of Spirit. Dose, | to 2 il.dr. 

Frotn Cubeba is made : 

Oleum Cubeb«B.~~The Oil distilled in Britain from Cubebs. 
Colourless or greenish yellow, with the odour of Cubebs. 
Censists chiefly of eubebene, Ci 5 H 24 ,with a stearoptene, 
and a little torpene. Dose, 5 to 20 min., with mucilage. 


ACTION AND USES. 

I* IKM3BDXATE LOCAL ACTION AND USES. 

The action of Cubebs closely resembles that of common 
Pepper, but different parts of the body are affected in different 
degrees. Cubebs is an aromatic stomachic, in small doses ; in 
large doses it is aj^t to derange the digestion ; in very large 
doses it is a gastro-inteStiual irritant. It is sometimes applied 
to the pharynx in chronic inflammation ; very rarely it is given 
in ohrwe dyspepsia. » 

2. ACTION IN TKB BLOOD, AND SPBOIFIC ACTION. 

The aotave priuoiplee of CHil^bs enter the%lood> and thence 
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tho tissues. Largo doses probably have an action similar to 
Turpentine, but no use is made of it on this account, 

3. KEMOTE LOCAL ACTION ANI> USES. 

The principal elfccts of Qubeb Pepper are produced ^hen 
it is leaving the body by the kidneys and urinary passages, tho 
skin, and iho respiratory or^ns. In this respect it closely 
resembks Oopjiiva, and is used in tho same class of cases with 
it. Thus, it is a diuretic, nesting directly on the renal cells, 
espoci ;lly when given as the Oleo-rcsin. The cubebic acid is 
excreted in the urine us a salt, from which it may be precii)i- 
lutod by nitric acid ; and iliis stimulates and disinfects the 
genito-urinary pass^es with which it comes in contact. Tho 
sweat and tho bronchial mucus are both increased, and some- 
times an eruption snipears on tho skin. 

Cubebs is chiefly used in gonorrhoea and vesical affections. 
It is decidedly loss unpleasant than Copaiva, and much less 
liable to disturb digestion. Somotimes it is prescribed for 
chronic bronchitis. 

Matiew Folia.— Matico Leavks. The dried 
leaves of Piper angustifolium. From Peru. 

Characters, — Leaves more or less broken, folded, com- 
pressed into a brittle mass ; mixed with jointed stems, flowers, 
and fruit. Each from 4 to 8 inches long, oblong-lanceo- 
latc, unequal at the base, greenish-yellow, reticulated with 
simken veins and tessellated above ; the veins prominenl be- 
neath, the depressions being clothed with hairs. Taste aro- 
matic, bitterish; odour pleasant, feebly aromatic. Substance 
resembling Matico : Dij^talis. {See page 341.) 

Composition, — Matico contains a quantity of •ooUiile oilf 
artmthic acid (crystalline), mm, and tannic mid. 

Preparation, 

InAmtun ItfatlcsB.— 1 in 20. Bose, 1 to 4 fl.oz. 


ACTION AND USE8. 

l^iatico is said to resemble pepper and cubebs very closely 
in its action, and has been given in the same class of cases, but 
is not in general use. The physical characters of the under 
surface of the leaf fender it a local bssmostatio, when applied 
to incised wounos, as it facilitates coagulation. 
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SALICACEJE. 

Sallcinuili.>-Salicin, CjjHjgOy. A glucoside obtained from 
the bark of Salix alba, and other species of Salix and of 
Fopulus. Source , — Made by treating the bark with hot 
water, removing tannin and colouring matter from the 
decoction, evaporating, purifjHuig, and recTystallising. 

CharaHers, — Colourless, shining, very bitter crystalp. 
Solubility : 1 in 28 of water ; 1 in about 50 of spirit ; 
insoluble in ether. Sulphuric Acid colours it red. 
Heated with KaCrO^jCrOjt, a few drops of H 2 SO 4 , 
and some water, it yields vapours of an oil having 
the odcnir of meadow-sweet. Melts when heated, 
and emits similar vapours. J)ogt\ 3 to 20 gr. 

4rJdum Salicylicum. — Sfilicylic Acid, 

Source, — Obtained from natural Salicyktes, such as the 
oils of Wintergroen, Gaultheria pVocumbens (N.O. 
Ericacem), and Sweet Birch, Betula lenta (N.O. Betu- 
lacoae) ; or by the combination of the elements of Car- 
bolic A(nd with those of Carbonic Acid Gas, and sub- 
sequent purification. 

Characters and tests, — ^White needles ; inodorous, irritating 
to the nostrils; taste sweetish, then acid. Solu^ 
bility : 1 in 600 of Water ; readily in alcohol, ether, 
and hot water ; also in solutions of citrate or acetate 
of ammonium, phosphate of sodium, or borax. 
Aqueous solutions give with perchloride of iron a 
reddish- violet colour. Impurities, — Iron and organic 
matter; alcoholic solutions evaporating spontane- 
ously should leave a perfectly white residue. Dose^ 
5 to 30 gr. 

Preparation, 

Unguentum Acidi Salicylici.— 1 to 27 of Paraffin. 

JFVom Acidmn Sallcylicum is made : 

Sodii Salicylas.— Salicylate of Sodium, (NaCyH^OgJaiHaO. 
Source, — Made by the action of Salicylic Acid on 
Carbonate of Sodium or on Caustic Soda. 

Small, nearly colourless, crystalline scales; 
inodorous ; taste sweetish, saline. Soluhility : 
slightly in alcohol, readily in water; solutions 
neutral or faintly add. Sulphates, 

chlorides, carbonates. Ihsct 10 to 30 gr. 
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ACTION AND USES , 
r. IMMEDIATE LOCAD ACTION AND DSEE. 

Externally. — Salicylic Acid acts as an antisej^tic' and dis- 
iafectaat, not inferior to Carbolic Acid, 1 part m 60 killing 
developed bacteria. At the same time it stimulates the local 
circulation. It is extensively used as a surgical dressing in 
the form of cotton wool impregnated with the Acid by the aid 
of glycerine. On the contrary, Salicylate of Sc^dium has no anti- 
septic or disinfectant power, unless combined with a mineral 
acid to liberate the Salieylic Acid. Salicylic Acid in powder, 
diluted with talc, is StU a^idrotie, checking local perspirations 
of the foot, or the general perspuutions of phthisis. Neither 
substance is absorbed by the unbroken skin. 

Salicylic Acid causes sneezing and cough when 
applied to the nose or inhaled, like Benzoic Acid; and when 
admitted to the stomach is also a local irritant, causing heat, 
pmn, nausea, and vomiting, unless in moderate doses, well- 
diluted. The Sodium salt is very much less irritant, and may 
bo freely administered if pure* The latter drug is used for 
sarcinous vomiting and some cases of chronic dyspepsia with 
decomposition. Salicin is easily borne by tho stomach. In 
the bowel it is partly converted into saligenin (07Hft09) and 
glucose ; and the former is in turn broken up into salicyluric 
(HC9H8NO4), salicylic, and salicylous (HC^HgOj) acids. ‘ 

2. ACTION IN THE BLOOD, AND ITS USES. 

SaHcylio Acid necessarily exists in the blood as the salicy* 
late of sodium, bein^ taken up with considerable rapidity. The 
Acid is possibly again liberated in part by the free carbonic 
acid of the plasma in inflamed parts of the body, and thus 
exerts its antiseptic action within the body ; but this is doubtful. 
Either in the blood, or in some of the tissues, a portion unites 
with glycocoU (just like Benzoic Add), and forms salicyluric 
acid (comparably with hippuric add), thus: ECTH.Og+CJlfiNOfi 
(glyooool5 = HC,jH8N04 (saHcyluric acid) -f HtjO. 

As regards Salicin, tho decomposition l^gun in the bowel 
is continued in the blood. 

3. SEECinO ACTION AND USES. 

The action of Salicylic Acid and its Sodium salt in the 
tissues is identioal, since the former is converted into the latter. 
A modeiate dose causes increased cardiac action, flushing and 
warmth of surface, perspiration, a full feeling in the head, 
tini4tiUrdealhes%imwrment of vision, andpomibly a 
flsU of temperatiE^ i^oagh the nitnigdiime is said to 
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bo increased. Larger doses may cause delirium, especially 
with visual hallucinations; respiration is temporarily dis- 
turbed; the heart is depressed after the primary excitetion; 
the vessels are relaxed, and the blood pressure falls ; perspira- 
tion is increased; the perixiheral nerves, both sensory and 
motor, are unait’ected. 

All these phenomena in the healthy subject, taken to- 
gether, do not account for the remarkable effect of Salicylates 
upon the body tempeiatui'e in pyrexia or fever, that is, as power- 
ful antipyretics. Two or more moderate doses (la to 20 gr.) 
within one or two hours reduce pyrexial temperatures several 
degrees, according to the distmso and subject. It is therefore 
probable that the Salicylates act upon some pathohgiettl cause 
of pyrexia, possibly on the organisxns of the specific fevers. 

Salicylato of fc^diuiu is employed in two allied but distinct 
classes of cases : 1. In pyrexia from any cause, such us typhoid 
fever, pueuinonia, pysemia, etc., it is a simple and x>owerful 
antipyretic. In this respect it is comparable with Quinine ; 
only more rapid in its action, less lasting in its effects, and 
more depressant to the circiila^on. It may be given in these 
diseases in single full doses when the temperature exceeds a 
certain height, say 104^ Fahr. 2. In acute rheumatism, 
Salicylate of Sodium is distinctly a specific (much as Quinine is 
a specific against malaria), reducing the temperature, relieving 
the pain, removing the swelling and other local symptoms, and 
shortening the duration of the disease. By thus cmWling the 
course of rheumatism, this drug may indirectly reduce the 
liability to cardiac and other complications; but it is of no 
great service directly in this respect. It is of no use in chronic 
rheumatism, nor ki gout; of doubtful value in rheumatic 
sciatica. It may be given either in wafers or in solution ; and 
is sometimes combined with Bicarbonate of Potassium in free 
doses (20 gr.). When the pyrexia declines, the dose of the 
Halicymte must be most gradually reduc^, as relapses are 
extremely common after it has been discontinued. 

Diphtheria and diabetes ore said to have been successfully 
treated with SaHcylates. 

Salicin may be used for the same purposes as the Salicy* 
lates ; its action, if less powerful^ being better sustained, and 
l^e cardiac and vascular depression less marked. 

i. EBXQTB L0Q4L ACTION AND USBS. 

Salicylic Acid is but slowlv exacted in the urine, sweat, 
aaHva, him, aud mucous secretions generally : mostly as sali- 
cylates or the free acid, partly as saSoyluric add. felicin and 
i^cylie Acid occasionally induce a morbiBiform eruption. 
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Its most important action remotoly is on tho kidneys and 
urinary passages, where it is a stimulant and disinfectant, at 
the same time increasing the acidity of the secretion. It is 
thus adapted for the treatment of clionio inflammatory afPec- 
tions of the bladder, with foul alkaline urino and phosphatio 
deposits. Sometimes however, it so irritates the kidney as to 
cause albuminuria, and oven hacmaturia ; and it must be used 
with groat caution, when given for these or other purposes, if 
renal or hepatic disease be present, and in aged persons. 

LIQUIDAMBARACEJK. 

Styrax PrteparatiiA.— Puspared Storax. A 
balsam prepared from the inner bark of Liquidambar 
orientalis. Purified by solution in spirit, filtration, 
and evapomtion. 

Characters and testa. — A browninh-yellow, semifluid 
balsam; odour strong, agreeable; taste balsamic. Heated it 
becomes more liquid; boiled with solution of KaCr04,Cr03 
and H2SO4 it evolves the odour of oil of bitter almonds. 

Composition. — Storax consists of a volatile oil, siyrol, C^Hg; 
cinnamic acid; cinnamate of cinnamyl (st3rracm), CgH^COjOCgl^ ; 
and various resins. Cinnamio acid, CgHTCOOH, which occurs 
also in Cinnamon and the Balsams of Peru and Tolu, is a 
colourless, odourless, (jrystalllne body, closely allied to Benzoic 
Add, into which it can be oxydised. Dose^ 6 to 20 gr, 

Storax is contained in Tinctura Benzoini Composita. — 
Nearly 33 gr. in 1 fl.oz, 

ACTION AND USES. 

Storax is a local and remote etlmnlant, antiseptic, and 
disinfectant, like Benzoin and tho Balsams of Peru and Tolu. 
It is used for scabies and phthiriasis. {See page 266,) 


HAMAMEBAGEiE. 

Hamamelis* (iTof ofieial,) — The leaves of 
Hamamelis virginica, the Witch Hazel, collected in 
autuinn. From the United States. 

C%<ww^m.*r-Shortiy petiolate, 4 inches long, obovate or 
oblique ut^base, sinuate-toothed, nearly smooth'; inodor- 
ods; astringent and bitter. 
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Composition, — Hamamelis contains traces of tamie acitl, 
bitter and odorous matters, and an unknoWlx active principle. 

Non^offieial PreparatioM, 

Hamamblin, a powdered Extractive; 7)om, J to 2 gr. 
Tinctuhb (1 to 10); Pose^ 2 to 5 min. Liquid Extbact; 
Ihse^ 10 min. to 2 fi.dr. 


ACTION AND USES. 

Hamamelis is an astringent and hamostatic both locally 
and remotely. It is useful in luemorrhages from the nose, 
lungs, rectum, or uterus. 

CUPULIFERiB. 

Quereus Cortex.— Oak Bark. The dried bark 
of the smaller branches and young stems of Quercus 
Robur. Collected in spring, from trees gi*owing in 
Britain. 

Characters . — Qtiills covered with a smooth shining, silvery 
variegated with brown, corky layer; internally biDwnish, 
longitudinally striated; fracture tough, fibrous; no marked 
odour , taste very astringent. 

Sttbstarwe resembling Oak Bark : Pale Cinchona Bark ; 
which is bitter. 

Composition . — Oak Bark contains 4 to 20 per cent, of a 
variety of tannic acid^ pectin^ and other constituents of plants. 
InmnpatihUs.- Those of tannic add 
Breparatim. 

Beooctom Queictts.— 1 in 16. 

OaAla.— Galls. Excrescences on Quercus lusi- 
tanica, caused by the puncture and deposit of ova of 
Cynips Oallae tinctorim. 

Charaetera. — ^Hard, heavy, subglobular ; from 4 to | inch 
or more in diameter ; tuberculated on the surface, the tubercles 
and intervening spaces smooth; dark blueish-greon on the 
surface ; yellowxsh-white within, with a small central cavity. 
No odour ; taste intcuisely astring^t, then sweetish. 

Comp&sitim . — Galls contain from 26 to 66 per cent, of 
iamie acidf aljout 6 per cent, of gallic add, and other less im- 
portant oos^tuents. 

Y-8 



37° Matbria Medic a and Thbrapevtics. 


Preparationi. 

1. Tinctura Galln. — 1 in 8 of Pro^ Spirit. to 2 fl.dr. 

2. Unguentum dallao. — 1 in 6^ of Bonzoated Lard. 

From Ungumtum Galloi is prepared: 

TJnguentum Galljb cum Opio. — 13}; Opium, 1. 

From Galla are also made : 

3. Aeidum Taniitcnm.— Tannic Acid. Tannin. 
C27H33O17. An acid extracted from Galls. 

Source , — Made by exposing powdered Galls to a damp 
atmosphere for three days ; macerating with ether 
and water ; separating the liquid portion by pres- 
sure, partially evaporating, and drying the samo. 
Characters. — Palo yellow vesicular masses, or thin glisten- 
ing scales ; taste strongly astringent ; reaction acid. 
Solubility: 10 in 8 of water or spirit, very sparingly 
in pure ether, 1 in 3 of glycerine. Incompatihlee, — 
Gelatine (which it precijpitates yellowish-white, 
distinguishing it from Game Acid) ; mineral acids ; 
alkalies ; salts of antimony, load, and silver ; per- 
salts of iron (which it precipitates blueish-black) ; 
most alkaloids; vegetable emulsions. LosCy 2 to 10 
gr., or more, 

Freparatione, 

a, Olyceriniun Acidi Tannici. — 1 to 4 with the aid of heat. 

b, Suppositoria Acidi Taxuuoi.— 3 gr., with Oil of Theo- 

broina 12 gr., in each. 

c, Buppositoria Addi Taanid com 8apone.~3 gr. ; Gly- 

cerine of Starch, 2} gr. ; Cuid Soap, 8} gr. ; 
Starch, q.8.f in each. 

d, Troohisd Addi Tannid.—} gr. in each; with Tinc- 

ture of Tolu, Sugar, Gum, and Water. Boee^ 1 to 6. 

. 4 . Aeidum Gallicum.-Oallic Acid. HgC^HgOg, 
'H3O. An acid preimred from galla 

Source , — Made by boiling I part of powdered Galls with 4 
fl. parts of Diluted Sulphunc Acid for half an hour ; 
strainii^ ; and purifying the crj^stalline product 
Ckaraetere , — ^White or piue fawn, suky needles; taste 
dmply add. Solubility : 1 in 100 of cold, 1 in 8 
of boiling water; 1 in 8 of spirit ; 1 in 20 of gly- 
oerine.* Gives a blueish-bladc precipitate ^th 
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jp^r-salts, but aimply darkens pr^^o-salts, of iron. 
£c»embles Tannic Acid, but has no astringent taste, 
and docs not precipitate solutions of gelatine. In- 
ewnpatibks . — Spiritus Ailtheris Nitrosi ; metallic 
salts, including jP^r-salts of iron. Dose, 2 to 10 gr., 
or more. 

Ti'eparaiicm^ 

Glycerinuin Addi Gallici — 1 to 4, with the aid of heat. 


ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION AND USES. 

Externally, — ^The action of Tannic Acid, and of the many 
official substiincoB containing it, depends chiefly upon its pro- 
perty of precipitating albumen and gelatine. When applied to 
the broken skin or to exposed mucous sui'faces, it condenses or 
tans ** the albuminous and connective tissues, and coagulates 
the fluids pervading the solid elements (an action which in the 
dead skin converts the whole into leather). At the stime time 
the sensibility of the nerves is reduced. Tlie vessels of tho 
part are compressed by the constringed connective tissues to 
such u, degree that their size is indirectly reduced ; the circula- 
tion through them is diminished ; and any haemorrhage from 
them is arrested by pressure and by coagulation of the blood by 
the Acid. If a “ pfissivo discharge of jdasma and leucocytes 
bo escaping from their walls, as in chronic inflammation, the 
oxudation is stopped. Thus Tannic Acid is a powerful indirect 
styptic and a constringent. Broken surfaces, such as ulcers, 
have their supez^cial layers of cells condensed, and the dis- 
charge coagulated, with some disinfectant effect, the action as 
a whole promoting healing. It is an important fact that 
Tannic Acid does not actively contract blood-vessels, like Lead 
and Silver ; on tho contrary, it dilates tliem ; but its indirect 
constringent influence more than neutralises this efloct. 

There is hardly a limit to the application of Tannic Acid, 
and preparations containing it, as styptics and astringents. 
Superficial haemorrhage from small wounds, the no^, gums, 
throat, etc., and chrome or subacute inflammatory discharges 
from skin, eyes, nose, urethra, vagina, womb, or rectimi, 
may all be treated with it The Acid may be us«)d solid, being 
dusted or insufflated on the part? appli^ in solution ^ in- 
lection, lotion, etc.; or inserted into canals or cavities as 
bougies or the Suppositories. Tho two Ointments of Galls are 
favourite applications to hmmorrhoids. 
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Internally, — In the mouth, Tannic Acid produces its pecu- 
liar “ taste,’’ with a sensation of asirin^ney, dryness, roujfhness, 
fltilfnoss of tho tonf?uc and throat, and thirst ; tho pirls hoiiijj: 
coiistrinp:ed and partially aiisesthotiBcd, and tho other effects 
produced, as described extomally. reparations containinjj^ 
this drug are in mu(!h request in chronic sore throat with a 
relaxed condition of the uvula, phfirynx, and larynx, slight 
(yitarrh, cough, and occasional slight bleeding. The Trocliisci, 
gargles, sprays, or the Glycerine applied with a brush, may be 
used in different cases. 

In the stomach, Tannin precipitates the pepsin with the 
albumens of tho gastric juice ; and, if in quantity, will int<u‘- 
fere with digestion by this means, as well as by constiinging 
the mucosa, reducing the circulation, and diminishing the 
secretion. On the contrary, if a chronic mucous catan-h bo 
present, causing dyspepsia, Tannin in the form of Pulvia 
Catechu Compositus, etc., will give relief by arresting tlio 
morbid process, on the principles already discussed. Haemor- 
rhage from ulcer of the stomach is often successfully treated bj' 
free (1 dr.) doses of the Acid, which acts as a direct styptic, 
in tho stomach another highly important use is mado of the 
drug, viz. as an antidote to antimony and such alkaloids as 
morphine, nicotine, strj’chnine, otc. ; a strong infusion of tea 
being given if no other tannate be at hand. An emetic or 
purgative should afterwards be given in alkaloidal poisoning, as 
the compounds with Tannic A«jid are not perfectly insoluble. 

The astringent effect of Tannin is continued in the in- 
testines, where it and its compounds are the most popular 
romedies for diarrhoea, whether alone or combined with other 
astringents, with antacids such as Chalk, or anodynes such as 
Opium. Intestinal haomorrhago may sometimes be arrested 
by the same meixns. During its passage along the alimentaty 
canal, part of tho Tannin is converted into gallic acid, whidi 
enters the blood ; the rest is excreted in the faeces : 

Tannic Acid 4- \^aterr=: gallic add + glucose 

Cj)7H32Ci7 ^HjjO ~ 3 H 3 C 7 H 5 OQ 4* 

OaUie Add possesses no local astringent properties, and is 
therefore seldom if ever given for immediate local purposes. 

2. ACmOK OK THE BLOOD. 

£!iitenug tho circulation as Gallic Acid, the preparations of 
Tgunin are not certainly known to have any furlher astringent 
iSffect on the vessels, any antiseptic action, nor coagulating 
inttu^co on tbesblood. If injected directly into the veins, 
Tannic Acid proves rapidly fatal by clotting and embolism. 
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3. BPECiriC ACTION AND I SES. 

The action of Ihoso fiubstances on the tismies muet doprnd 
entirely on tlie Gallic Acid. This is gi^nciully regarded as a 
specific astringent and styptic, arresting chronic discharges 
from internal and distant paits, such as the uterus and rectum, 
and checking bleeding, especially hemoptysis. For these 
purposes Gallic Acid is much used, and should ho given in full 
doses, even up to 1 drachm at a time if ha‘iriorrhag4i he uigent. 
It must bo confessed that some authorities do not believe in 
tills action nor in this use of the drug. 

4. REMOTE LOCAL ACTION AND USES. 

Tannic and Gallic Acids are lapidly excreted, cniefly as 
Gallic Aci<i, partly as pyrogallie acid, in the urine, wliich 
is darkened in tint. No remote disinfectant efioct is to he 
olitainod in the kidneys or bladder ; nor is Gallic Acid now 
believed to diminish the albuminuria of Bright’s disease. Some 
liold tluit it arrests renal haemorrhage ; hut in tliis, and in all 
kinds of haiinonhagc, there is a constant possible source of 
(UTor, from the fact that the spontiiiu^ous arrest of blooding is 
oxtromely common. Gallic Acid has also been used in night 
sweating, with doubtful success. 

Acidum Pyroipillieum. — Pyiiogalijc Acid. 
C<vHjj(OH)g. {Not offldaL) A body obtained from 
gallic or tannic acid by carefully heating, 

Characters. — Very small, shining, colourless crystals, he- 
coTning black on exposure ; odourless ; insipid ; not acid to test 
l>aper ; readily soluble in water. Dose^ J to IJ gr. 


ACTION AND USES. 

Pyrogallie Acid has a powerful affinity for oxygen, and is 
thus antiseptic and disinfectant (in 1 to 2^ per cent, solutions). 
It stains Uie liair dark without injuring' its structure. It aho 
acts as a powerful but painful local stimulant, wliich will destroy 
excessive cutaneous growths, and may be used (60 gr. to 1 oz. 
of Lard) in lupus, in epithelial cancer, and in psoriasis, hut 
only when the patches of disease are atmll. 

Whether applied freely to tha skin, or given internally in 
large doses, Pyrogallie Acid has a destructive influence on the 
rod corpuscles of the blood, which assumes a brownish appear- 
ance and reaidily coagulates. Vomiting, puifeing, bloody urino, 
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nervous and general depression, are ike results of this blood 
change, which may prove fatal ; hence the caution given in tho 
last paragraph. PyrogsiUic Add prodneos tho same remarkable 
effect on tho growth of bone as Phosphorus and Arsenic. See 
page 106. 

MORACEJE. 

Ficus.— Fig. The dried fruit of Ficus Oarica. 
Imported from Smyrna. 

Composition , — Figs contain su^ar and mueilagimm sub- 
stances. 

Figs are contained in Conlectio Sennae, 12 in 75. 


ACTION AND USES. 

The dried Fig is a very pleasant demulcent and nutritive 
substance with lajbitive properties, and may be ordered as an 
article of diet in habitual constipation. It is sometimes used 
locally as a poultice to gum-boils. 

Mori Succus.— Mulbebry Juice. The Juioe of 
the ripe fruit of Moms nigra. 

Characters , — Colour dark violet ; odour faint ; taste acidu- 
lous, sweet, refreshing. 

Freparation, 

Syrupus Mori — Juice, Sugar, and Spirit. Dose, 1 to 2 fl.dr. 

ACTION AND USE, 

Mulberry Juice is a flavouring and colouring agent. 

CANNABINACE^. 

CammMfl Indloa.— Indian Hemp. The dried 
flowering or fruiting tops of the female plants of 
Cannabis sativa, grown in India, and from which the 
resin has not been removed. 

Small masses, to inches long, consisting 
of tops of alternate branches beanng remains of flowers, leaves, 
and a lew ripe fruits, tho whole compressed by adhesive 
resinotui'inatter ; or straight, stiff, woody stems several inches 
long, surrounded oy 'Uie branched flower stalks. Itough, very 
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brittle, dusky-green ; odour faint, peculiar, wircotic, not un- 
pleasant ; nearly tasteloRB. 

CompoHiiion, — Cannabis Indica has yielded an amor|ihous 
resin ; a glucoside, cannabin ; an active principle, camahium ; u 
volatile alkaloid, cannahinine; another alkaloid, tetam^eannobine ; 
and a volatile oil, eannahene. Ineompatibles^ — Water and wateiy 
infusions, which precipitate the resin. 

Preparaiions, 

Extractum Cannabis Indies.— Alcoholic. 6 ini. Pose, ^ to 1 gr. 
Prom the Extract is prepared: 

Tinctuha Cannabis Indicjis. — 1 of Extract to 20 of 
Spirit. Posey 6 to 20 min., with 1 fl.dr. of Mucilage. 


ACTION AND USES. 

1. IHMEniATS LOCAL ACTION, AND ACTION IN TUB BLOOD. 

Positive knowledge on these points is wanting. Cannabis 
Indica is never used externally. Internally the Extract forms 
a useful corrective of some giiping purgatives, such as Podo- 
phyllin and Colocynth. It does not derange the stomach and 
intestines like Opium. 

2. SFBCIFIC ACTION AND USES. 

The action of Cannabis Indica is ill understood. Tho 
official preparations chiefly aifeet tho convolutions, producing 
a species of intoxication ; disordered consciousness of personality, 
loc^ity, and time ; and exaltation of the feelings, with pleasing 
grandiose ideas and hallucinations. Noisy, restless delirium 
supervenes, with muscular excitement or more commonly sloep; 
thonjwith pain may bo relieved. The heart and the blood- 
vessels appear to bo first stimulated and afterwards depressed. 
The physiological effects of the several constituents have not 
been fully determined. Cannabin and Cannabinon are the 
most important, tho latter especially causing the intoxication. 
Tetano-cannabine is a convulsant. 

Cannabis Indica was formerly used as a hypnotic and 
anodyne, when Opium disagreed or had been taken in excess ; 
but, from its uncertainty, it has been generally replatied by 
Chloral, Combined with Bromide of Potassium, it is useful in 
mania. More frequently it is given as an indirect anodyne 
and antispasmodic in dysmenorrhoea, menorrhagia, and hysteria. 
It may aljM> be tried in neuralgia, and in spasmodic asthma (as 
cigarettes), when other remedies fail. * 
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3. REMOTE LOCAL ACTIDM. 

Nothing is definitely known respecting thh escrction of 
Cannabis Indiea. It inci'eoses the amoxuit of urine, probably 
through the blood pressure. 

liUpulus*— Hop. The dried strobiles of Humulus 
lupulus, cultivated in England. 

Characters , — Compressed and broken in commercial speci- 
mens. When entire, about Ij inch long; oblong-ovoid ; con- 
sisting of many thin greenish-yellow or brownish membranous 
imbricated scales or Wets ; each having at its base a small 
rounded achene sprinkled with brownish^vellow glands (liipu- 
lin), the whole attached to a hairy unaulated axis. Odour 
aromatic ; taste bitter, aromatic, feebly as^ngent. 

Compositim . — Hops contain an aromatic volatile oil, mlerol^ 
CflHioO, on which its odour depends ; 11 per cent, of a crystal- 
line bitter principle, lupulinic acid, CsgHqf^O,' , possibly a liquid 
volatile alkaloid, lupaline ; and to/^inin, hicompatibks , — Mineral 
acids ; metallic salts. 

Preparatiom, 

1. Extractnm Lupuli. Alcoholic and aqueous. — 4 in 1. Dose^ 

5 to L5 gr. 

2. Infusum Lupuli.— 1 in 20. J)ose^ 1 to 2 fl.oz. 

*S. Tinctura Lupuli. — 1 in 8 of Proof Spirit, Dose, J to 2 fl.dr. 

JLnpnliiiiim*— Lupulin. A glandular powder 
obtained from the dried strobiles of Humulus lupuliis. 

Charaeters^^K pfrannlar, bright brownish-yellow powder, 
consisting microscopically of minute, globular-top-shaped, reti- 
culated, translucent, shimng glands. Odour and taste those of 
Hop. lmpurit%es,^h\i&i, yielding excess of ash. Dooe^ 2 to 5 gr. 


AOTION AND USES. 

The action and uses of the Hop depend upon the presence 
of its two important constituents, which exert the charactenstio 
effects of the class to which they respectively belong. (1) Tho 
primary stimulant, and secondary sedative and soporific effects 
of the aromatle oil, associated with ^ose of alcohol, are seen 
in ales and beers, less distinctly in '^ho official preparations. 
The stomnemo and toaio effect of the bop-bitter, lupulinio 
acid, is equally familiar in wholesome bitter ale. Aie is 
moderq^y laxative and diuretic^ by virtue of the essential oil 
anda}ebh& * 
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riop is used medicinally chiefly in the form of pure hitter 
ales, to produce the effects just indicat43d, especially to rouso 
and improve the appetite during convalescence and in low 
states of the system, and to promote sleep. The oflicial pre- 
pjiratioiis somotimes relieve the craving of alcoholism, and act 
«is anaphi'odisiacs. Lujjulin is given as a hypnotic. 

CONIFERiE. 

Oleum Tereblntfiinee.-'OiL of Tukpentink. 
The oil distilled, usually by aid of steam, from 
the oleo-resin (turpentine) obtained from Pinus aus- 
tnilis, Pinus tseda, and sometimes from Pinus pinaster 
and Pinus sylvestris ; rectified if necessary. 

Characters and tents , — limpid, colourless; odour strong, 
peculiar, varying in the different kinds ; taste pungent, 
littcrish. IJoils about 320® Fahr. ; almost entirely distils 
below 366® Fahr. fcip. gr, 0-8G4. Neutral. Mixes with other 
volatile and lixed oils, and dissolves resins, wax, sulphur, phos- 
phorus, and iodine. Solubility, 1 in 10 of r(‘ctiiie,d spirit. 

ComposUioH , — The oleo-resin, common turpentine, as it is 
formed on trees, is an iinpui'o solution of resin in 16 to 30 j)^'r 
cent, of the oflicial volatile oil. The Oil of Turpt ntine, 
with the charjKjters just described, roiidily absorbs oxygen on 
exposure to the air, and is convoHed into the resin, ot‘rtuin 
other acids, carbonic acid, and ozone, whieh thus inen^ase at 
the expense of the oil ; the mixture constituting the oleo-resin. 
When the latter is distilled, after agitation with lime-water, 
the volatile oil passes over, leaving the rosin behind. Oil of 
Turpentine is isomeric with a number of volatile oils, or of 
their constituents, already met with in the materia medica. 
iJose^ 10 to 30 min. ; as an anthelmintic, 2 to 4 ll.dr. 

IS'eparations, 

1. Confeotio Terebinthliin. — 1; Liquorice, I ; Honey, 2. Ihscy 

60 to 120 gf, 

2. Enema Texebinthina. — 1 oz. ; Mucilage of Starch, 15 oz. 

For one encmia* 

3. Linimentum Terebinthina. — 16, with Camphor, 1 ; rubbed 

up with Soft Soap, 2, mixcid with Water, 2. 

4. Unimenttun Tembinthixus ^oeticum.— 4; Glacial Acetic 

Acid, 1 ; liniment of Compiler, 4. 

6. Unguentunt Terebinthina.— 8 ; Resin, I ; Yellow Wax, 4 ; 
Lard, 4. 

6. {Not ojpoiah) Terebene,— An isomer of Gil of Tuipentine, 
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produced by the action of H^604 on the latter, and dis- 
tillation. A colourless liquid, with the odour of fresh- 
sawn pinewood. Not miscible with water. Doaey o to 
30 min. in emulsion. 

Res^ina.— E esin. The residue left after distil- 
lation of Oil of Turpentine from the crude oleo-resin 
(turpentine) of various species of Pinus. 

Charaotern. — Transluci.nt, yellowish, brittle, piilverisablo ; 
fracture shining ; odour and taste faintly torebinthiiiato. Easily 
fusiblo ; bums with a dense yellow flamo and much smoke. 

Composition, — Ke'sin consists of three isomeric resinous 
acids, piniCy sylviCy and pimariCy HC^oH^yOa, and a trace of oil of 
turpentine, 

Preparatims, 

1. Emplastmm Resina. — 2; Lead Plaster, 16; Curd Soap, 1. 

2. XTnguentnm Resina.— 4 ; Yellow Wax, 2 ; Simple Oint- 

ment, 8 ; Almond Oil, 1. 

Resin w contained in many other Plasters, in IJnguentum 
Terebinthina, and in Charta Epispastica. 


ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION AND USES. 

Applied to the skin or exposed mucous sur- 
faces, Turpentine is antiseptic and disinfectant, and produces 
a sense of heat and redness, followed by burning and vesication, 
the local circulation being stimubitod, and the lo(‘al nerves first 
irritated and then depressed. Resin is a mild local stimulant 
and disinfectant. Turpentine is therefore in veiy' extensive 
use as a local stimulant and counter-irritant : {a) In painful 
afiections of a local kind, such as chronic rhoumatisni of muscles 
or joints, and neuralgia, in the form of the Liniments, the 
Resin Plaster, and Turpentine stupes. (£) In aifections of 
deep pails, to act reflex ly on the vessels and nerves ; for in- 
stance, to relieve bronchitis by being rubbed on the chest, 
metoorism by application to the abdomen as stupes, or affections 
of joints by inunction over them, (c) As a disinfectant and 
stimulant it may be applied to ulcers and wounds, theUnguenium 
Resinas being very useful for tins purpose, whilst the pure Oil 
is applied to hospital gangrene. ^ Turpentine is absorbed by 
the unbroken skin, and its action in metoorism may 
partly accounted Kr in this way, as we shall see. Resin also 
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gpSves a coziBistence and adhesiveness to the many plaaters of 
wliich it is an ingredient. 

InteiiMlly , — In tho stomach, as externally, Oil of Turpen- 
tine is disinfectant, stimulant to tho vessels, sedative to tho 
local nerves, and reflexly stimulant, at least for a time. In a 
word, it is a powerful canninative; but it is little given for this 
purpose, because unpleasant to tho taste and often disagreeable 
in its remote effects, and be(^us6 we have abundance of other 
volatile oils, equally powerful, without either of these draw- 
backs. (See Caryophyllmiy page 272.) 

Turpentine passes into the bowel, and may be found even 
in the colon (wliicli may, however, excrete it also, as will be 
described). Ilere it acts reflexly as a stimulant to the muscu- 
lar coat, causing contraction, expulsion of gas and fmces, and 
recovery of tone if this have been lost by tympanitic distension ; 
and is also a disinfectant and vascular stimulant. In larger 
doscs^hoso effects proceed to pni^tion. It is therefore given, 
either by tho mouth or as the Enema, in tympanites, especially 
when this is associated with constipation ; and it has proved 
useful in some forms of diarrh(jca and dysentery. It may also 
be advantageously added to eneinata after some foruis of 
haemorrhage, being, as will be seen, haemostatic. 

Turpentine proves to he an anthelmintic, and is given 
either by tho mouth, for the tape-worm, in doses of Sij to Jss 
(with Castor Oil), which sometimes cause unpleasant symp- 
toms; or as the Enema, for the thread- wonn, an excellent 
method. 

Another local application of Oil of Turpentine is to the 
respiratory organs, as an inhalation. The diluted vapour in 
steam should he used, or tlie pure vapour inhaled from a wann 
sponge, which may, however, prove irritant. Turpentine enters 
the blood thus, hut tho chief action desired is a purely local 
one, to disinfect and stimulate the chronically inflamed or 
ulonrated surfaces of the lungs and bronclu, and to correct the 
odour and irritant properties of the products. It is used in 
gangrene of the lung, dilated bronchi, and allied conditions. 
Patients suffering from these diseases are also benefited by the 
air of pine forests, e,g, at Bournemouth and Arca<'hon, Tere- 
hene, whether internally or in an inhalation (made like Vapor 
Hni Sylvestris, pago 384), is valuable in phthisis and clirouio 
bronchitis. 

2. ACTION ON WB BLOOP. 

Oil of Tunxmtine is freely absorbed by all surfaces, and 
enters the blood as such. Thus introduced,^ it produces none 
of the rapidly fatal effects which follow its injection into the 
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veins of animals, and which are referable in part to coagulation. 
Probably, however, even in medicinal quantities, Turpentine is 
partially oxydised at the expen$e of the blood. 

3, SPECIFIC ACTION AND PSES. 

Found unchanged in the tissues and organs. Oil of Turpen- 
tine sets up a series of symptoms, mainly d(‘pi‘es8ant in their 
character, which follow the reflex stimulant effects already 
described as rofemble to its action on tlie nt^rves and vessels of 
the st(‘maeh. A full dose produces languor, debility, iiatiSoa, 
dulness, sleepiness, and unsttaidy gait ; a large dose may lead 
to coma. Those sedative effects on the cerebral and spinal 
centres may account for the success of Die empirical <'f 
Turpentine in painful affections, such as neuralgia, obstinate 
sciatica, and hepatic colic. 

At the same time the heart is disturbed by the Oil, and 
the blood pressure decidedly falls. Hero we may And the ex- 
planation, in pirt, of the unquestionable value of Turpentine 
as a hamostatic. Of all the means of arresting internal 
luemon-hago, it frocpiontly proves to bo the most poworliil: 
bl(«eding from the lungs, stoiimeh, bowels, and uterus will often 
eease after a full dose of Turpentine, wh<ui every other drug 
has failed. It is specially useful in intestinjU" hamiorrhago 
from typhoid ulceration. In such cases the Oil must bo fear- 
lessly exhibited, since life is at stake, a dose of being 
followed every two hours by doses of 20 to 30 rain. 

The temperature is believed to bo lowered by Turpentine. 

This substance is also a physiological antidote to phoe- 
phorus, aud may be used (best in the form of Dio crude oil) 
either to prevent chronic phosphorus poisoning in workmen, 
or in small repeated doses in acute poisoning, after Sulphate of 
Copper. See Cuprum^ page 75. 

4. HEMOTE LOCAI. ACTION AND USES. 

Oil of Tuqientine, like volatile oils in general, is excreted 
mainly as such, by the cutaneous and mammary glands, by the 
lungs and respiratory passages, by the kidneys, and possibly 
by the liver^ biliary mucosa, and intestines. All these oat*gans 
are izifluem;ed by the Oil as it passes through theid. Per- 
spiration is slightly incr^^'^8ed, and an eruption may appear on 
the skin. In the bronchial walls it acts as a vascular stimulant, 
and disinfects both these and their products ; it might there- 
fore be a valuable drug in chronic bronchitis, dilated bronchi, 
and gangrene of the lungs. Its e£Pe<'ts as it passes through the 
kidneys account for the comparatively little use that is made 
of Xiupentine in these and other diseases, Even in moderate 
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doses it may produce s^ptoms of irritation and congestion 
of tbe urinary organs, including lumbar pain, repeated painful 
ineffectual attempts at micturition, a sense of heat and spasm 
in the perinmum, and frequently hscraaturia. Whilst large 
doses may cause complete supi>re8sion, small doses cause 
diuresis ; and it may therefore be occasionally used with caution 
in 1 {right’s disease and even in hsernaturia. Tart of the 'J'ur- 
peniino is excreted a.s a fragrant violet-smelling body, and this 
and the unchanged portion exert a remote local effect as stimu- 
lants and disinfectants in the bladder and urethra, so that 
cystitis and gleet have been treated with the Oil. 

In passing through the biliary passages, Turpentine or its 
products are Ixdieved to prevent or dissolve gall stones. Its 
excretion by the colon probably contributes to its effect in 
expelling gas and faeces. 

Terebimhina Canadensis. — Canada Tur- 
pentine OR Balsam. The turpentine obtained by 
puncturing or incising the bark of the tinink and 
branches of Pinus balsaraea. From Canada. 

Characien , — A pale yellow and faintly greenish transparent 
oleo-rtssin, of tho consistence of thin honey, with a i)eculiar 
agreeable odour, and a slightly bitter, feebly acrid, taste ; by 
cx].)osure drying very slowly into a transparent adhesive 
varnish ; solidifying wdien mixed wdth -J its weight of Magnesia. 

Composition . — Canada Turpentine has the oMinary com- 
position of tmpentinos. See Oleum Terobinthinin, pago 377. 
Dose^ 20 to 30 gr. 

Terebinthina Canademis mitained in Chaita Epispastica 
and CoUodium Flexile. 

ACTION AND USES. 

Canada Turpentine is chiefly used for its physical pro- 
perties, Internally it' producoB the effects of Oil of Turpentine. 

ILarlcfs Corfcxry-LARCH Bark. The bark of 
Pinus LariXy the Common Larch. Collected in Spring; 
deprived of its outer rough portion, and dried. 

Characters . — ^In flattish pieces or (juiUs. Outer surface 
dark-red or rosy, somewhat uneven; inner surface nearly 
smooth, yellowish-white or pinkish-red according to its age. 
Fracture close, but libor somewhat fibrous ; fractured surfaces, 
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except internally, deep cannine. Odour balaamic, torobin- 
thinouR ,* taste astringent. Substmoe remmUing Lm'ch Bark : 
lied Cinchona Bark, known by bitter taste. 

Composition . — Ijarch Bark yields a form of crude <wr- 
pentine; tannic acid; and larixinie acid, CnjIlioOg, a bitter. 

I^rparation. 

Tinctura LaridB.— 1 in 8 of Spirit. JhsCf 20 to 30 min. 


ACTION AND USES. 

Jjarch reaembles tnrpentliie in its action, but «is more 
pleasant. It is used (but inrely) in the same dais 9 of cases. 

Thus Americanuiii.— Common Frankincense. 
The concrete turpentine, scraped off the trunks of 
Pinus Tseda, the Frankincense Pine, and Pinus 
australis, the Swamp Pine. From the southem 
states of North America. 

Characters. — softish, yelloiy, opaque solid when fresh, 
resinous but tough, having the odour of crude American tur- 
pentine. Dry and brittle when kept, darker, of milder odour. 

Composition . — Frankincense has the composition of ordinary 
crude turpentines. 

Thus Amerieanum is contained in Emplastrum Fieds. 


ACTION AND USES. 

Frankincense has the same action and nsea as resin and 

its allies just described. 

Plx Burgundica* — Burgundy Pitch. The 
resinous exudation from the stem of Pinus Picea 
(Abies excelsa), the Spruce Fir, melted and strained. 
From Germany. 

Charaoters , — ^Hard and brittle, yet g^radually taking the 
form of the vessel in which it is kept ; opaque ; generally dull 
reddish-brown; fracture conchoidal; <^our agreeable, aro-> 
matio ; taste sweet, aromatic, not bitter. Impurity . mixture 
of common Besin, oil, and water \ not completely Bolnble in 
glacial acetic acid* 
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Burgundy Pitch consists of various minoiM 
aeidSf with volatile oil, as in ordinary crudo Eesin. 

Preparation. 

Exnplastrum Picis. — 26 ; Common Prankmcenso, 13; Rosin, 4J ; 
YoUow Wax, 41 ; Exprosscd Oil of Nutmeg, 1 ; Olive 
Oil, 2 ; Water, 2. 

Tix Burgundica is also contained in Emplastrum Fern. 


ACTION AND USES. 

Burgundy Pitch has a mildly stimulant action on the skin, 
and is used only for making plasters. 

• 

Pix lijQUlda«— Tar. A bituminous liquid ob- 
tained from the wood of Pinus sylvestris and other 
species of Pinus by destructive distillation. 

Characters. — Semiliquid, brownish-black, of a well-known 
peculiar aromatic odour. Water agitated with it acquires a 
IMile-brown colour, empyreumatic taste, and acid reaction. 

Composition. — Tar is a variable mixture of creosote, phenol 
(carbolic acid), toluol, xyUl, acetic acid, turpentine, and resinoid 
bodies. Bose, 20 to 60 min. in pill. 

Preparation. 

Unguentum Picis Idquidss. — 6 ; Yellow Wax, 2. 


ACTION AND USES. 

Tar, being a compound of Croasote, Carbolic Acid, and 
other substances, possesses an action very similar to the first 
two of these bodies, to which the student is referred. Its 
exact composition being variable, the action of Tar is uncertain ; 
and internally it is now but little employed. 

Pxtemally, it is more valuable than either of its important 
constituents, as a vascular Btimulant and tissue iterative in 
dry skin diseases, such as chronic eczema and psoriasis ; and as 
a nervous sedative in pruritus. 

Internally, Tar may be given in pills, in capsules, or as 
tar-water (sme by shaking up a pint of Tar withhalf-a-galloii 
of water, and decanting alter settlement), a very popular 
panacea a hundred years ago. Tar may still be us^ as a 
remote disinfectant and deodorant in foul discharges from the 
bronchi and lungs, by which it is probably in*part excreted. 
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Oleum Pint Sylvestris. — Fir-Wool Oil. The 
oil distilled from the fr^h leiaves of Finns sylveetris. 

Character , — Nearly colouriefts ; odour aromatic, lavender- 
liko; flavour pungent, not unpleasant. Sp. gr. not below' 
0*870. EoluhiUty^ 1 in 7 of 

Preparation, 

Vapor Olei Pin! Sylvestris. — 40 min., rubbed with 20 gr* of 
Light Carbonate of Magnosium, and Water to 1 fl.oz. 
Dose flit mte inhalation^ 1 fl.dr., with ^ pint of cold and 
^ pint of boiling water. 

ACTION AND US'ES. 

The action of this substance is similar to that of Oil of 
Turpentine and Larch, but its odour is more agreeable. It 
is specially useful in the form of the Inhalation, as a mild 
Btimulaiit, aatispaamodic, and disinfeetant, in some forms of 
laryngeal disease. 

Juniperi Oleum— -Oil of Juniper. The oil 
distilled in Britain from the full-grown unripe green 
ft uit of Juniperus communis. 

CAffrac/w— Colourless or j^le greenish-yellow, of charac- 
teristio odour and warm aromatic taste. 

Composition. — Oil of Juniper contains a hydrocarbon 
yielding a white crj^stallino hydrous compound 
and a polymeric hydrocarbon C20H92* Dose, 1 to 

4 min. 

Preparation. 

Spixitus Jnniperi.— 1 to 49 of Spirit Dose, 30 to Op min, 
Spiritus Jmi^i is contained in Mistuza Creas^. 


ACTION AND U8EB. 

The physiological action of Juniper natwaliy resembles 
elosely; that of Turpentine, but its remote , lo^i stimnlant 
aetipnt bn the kidney is peculiarly marked, whilst this drug is 
nor dangerously poweritd like the other. 
;f^iuiiitactsas a stomaohie, sthnnlant^ and anti epaamodio; is 
nbsbrbbd inlb the blood ; is etoreted in tho urine, to which it im- 
parts an odbiiirdf violets; isa 4inretl0,beiag possibly a specific 
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stimulant of the renal cells, increasing both solids and vater; 
and in large doses causes strangury and renal infiammation. 

Juniper is used almost entirely as a diuretic in dropsy not 
dependent on acute renal disease, in cardiac and hepatic 
dropsy, and in some cases of chronic Bright’s disease. It is 
best given combined with saline diuretics, or in the form of 
** Hollands ” or Gin. 

Sabinae Cacumina* — Savin Tops. The fresh 
and dried tops of Junipems Sabina. Collected in 
spring, from plants cultivated in Britain. 

Charactei'H. — Twigs densely covered with minute imbricated 
adpressed green leaves, with a large oval depressed central 
gland on their back. Odour strong, peculiar; taste acrid, 
bitter, disiigreoable. 

CoMpontim , — Savin contains the official volatile oil. 

Dose in powder, — 4 to 10 gr. 

Preparatiotis, 

1. Tinctura Sabina. — 1 of dried Tops in 8 of Pi oof Spirit. 

Posey 20 to fiO min. 

2. 0nguentiun Sabina. — Fresh Tops, 8 ; Yollow Wax, 3 ; 

Lard, 16, 

From Sabinm Caemnina is made : 

Oleum Sabina. — Distilled in Britain from fresh Savin. 
Colourless or pale j^ellow, limpid, with an unpleasant 
odour and bitter acrid taste. Contains several hydro- 
carbons. Pose, 1 to 4 min. 


ACTION AND USES. 

1. IMMEDIATE LOCAL ACTION AND USES. 

Fxiemally, — The action of Savin closely resembles that of 
Oil of Turpentine, but it is more irritant, causing yesication 
of the unbroken skin, and a profuse flow of pus from a wounded 
surface. It is occasionally used to promote the discharge from 
bh’sters. It dispels venerwl warts and condylomata. 

Internally,^ Siivin is a powerful gastro-intestinal iiritant, 
to he avoided or used only with great caution. 

2. ACTION IN THE BLOOD ; ^BCXFIC, AND REMOTE LOCAL ACTION 
AND USES. 

Oil of Savin is absorbed, carried throimh the organs, and 
excreted like Oil of Turpentine* It thus acts as a remote local 
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iiTitant to the kidneys and mucous membranes, esj^ecially 
those of the genital tract, causing hyperaemia of the ovaries and 
uterus, increased menstrual activity, and contraction of the 
pregnant uterus. It is used as an emmenagogue, but requires 
the exercise of great raie. More frequently it has been given 
as an ccbolic for criminal purposes, and has then often caused 
faUl gastro-enteritis. 


ZINGIBERAOEJE. 

Zingiber. — G inger. The scraped and dried rhi- 
zome of Zingiber officinale. From the Tropics. 

Characters. — Flattish, irregularly-branched pieces, 3 to 4 
inches long ; a depi^essed scar at the summit of each branch, 
pjxtemally pale bufp, striated, fibrous ; fracture ready, mealy, 
short, fibrous. Odour agreeable, aromatic. Taste strong, pun- 
gent. Suhatanee resembling Ginger : Turmeric, which is yellow. 

Composition . — Ginger contains an aromafic volatile ot/, a 
complex mixture of hydrocarbons and their oxydation products. 
Lose^ 10 to 20 gr. 

Preparations 

1. Tinctura Zingiberis. — 1 in 8 of Spirit. Dose^ 15 to 60 min. 

2. Tinctura Zin^beiis Fortior.--*' Essence of Ginger.’* 1 in 2 

of Spirit, Dose, 5 to 20 min. 

From the latter is prepared : 

Stuupus Zinoibshis . — 1 of Stronger Tincture to 26 of 
Syrnp, Dose, I fi.dr. 

Ginger and the Stronger Tincture are also contained in pre- 
parations of many important drugs. 


ACTION AND USES. 

Ginger acts and is used like other substances containing 
aromatic volatile oila It is one of the most generally em- 
ployed of caiminatives. 

Curenmau — ^Turmeric. The dried rhizome of 
OiirciHua lox^ga. Appeiidim B.P. 

Composition . — Turmme contains two yellow colouring 
matters, aresin and an acid ; a volatile oil ; and starch. 

Preparations. 

TurauNdc Tinctura.— 1 in 6 of Spirit, 
rvEKitiiip Papeh, ^ade from the Tinetare,. 
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USE. 

Turmeric Paper is used pharmaceutically as a test for 
alkalies, which change the yellow to a reddish-hrown. As a 
condiment it is a constituent of curry powder. 

CardamomI Semina* — Cardamoms. The dried 
ripe seeds of the Malabar Cardamom, Elettaria 
Cardamomum. When the seeds are required for use 
tlie pericarps are rejected. 

Characters. — About ^ of an inch long, irregularly angular, 
transversely wrinkled, reddish-brown externally, whitish 
within ; odour and taste agi'eeahly warm and aromatic. Peri- 
rarps | to 1 inch long ; ^ to | of an inch broad ; ovoid, obtusely 
triangular, shortly beaked, rounded at the base ; brownish- 
yellow ; longitudinally striated ; without taste or odour. 

Compositim. — The active principle of Cardamoms is a 
volatile oil, containing a terpene, and a camphor. 

Preparation. 

Tinctura Gardamomi Composita.— i oz. : Caraway, 4 oz. ; 
Paisiiis, 2 oz. ; Cinnamon, ^ oz. ; Cochineal, 65 gr. ; Trooj 
Spirit, 1 pint. Pose, ^ to 2 fl.dr. 

Cardamoms are also contained in Extractum Colocynthi<lis 
Compoeitum, Pulvis Cinnamomi Compositus, Pulvis Cretsn 
Aroinaticus, Tinctura Gentianae Composita, Tinctura Rhci, and 
Vinnm Aloes; Tinctura Cardamomi Composita in Doroctum 
Aloes Compositurn, Mistura Petri Aromatica, Mistura Scnnio 
Composita, and Tinctura Chloroform i Composita. 

ACTION AND USES. 

Cardamoms serve as a highly agreeable, sUghUy stinmlant, 
flaTOuring and canttinative agent, allied to the peppers. 

irii>ace.;e. 

Crocus* — Saffron. The dried stigmas and top 
of the style of Crocus sativus. From Spain, etc. 

Characters. — Thread-lil^o orange red stigmas, united below 
to the top of the yellow stylo. Odour powerful, aromatic. 
Taste bitter, aromatic. Rubbed on the ;wct linger it leaves 
an intense orange-yellow tint, Imptmiies. — mrigold and 
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Badlowcr petals, chalk, otc. Oil ; when pressed between folds 
of ^^■lut.e filtering paper it should leave no oily stain. 

Saffron contains polyehroitey an orange-red 
glucosidc, which yields a red colouring matter, crocln ; also a 
volatile oily CipHig. 

Preparation, 

Tinctura Croci.—l in 20. JDosey J to 2 fl.dr. 

ACTION AND USES. 

Crocus is used only to colour official preparations. 

Iris. — Blue Flag. {Not official) The rhizome 
and rootlets of Iris versicolor. 

Characters . — Ehizomo 2 to 4 inclios long ; joint»jd ; termi- 
nated by a sCAr ; annulatcd from the lcaf-shoath.s ; grey-brown. 
Rootlets, long, simple. Odour slight : t-a^tc aoiid, nauseous. 

Compositiou . — A substance, irtdwy has been obtained fi’om 
the root, of doubtful constitution. DosCy J to 2 gr. 

Kon^official Preparations, 

Extractum Ixidis (TJ. S. V.X^Poscy 1 to 5 gr. Extraotum 
Xridis Fluidum (U. R. P .). — Poscy 0 to 60 min. Iridin. 
— A powdered extractive ; dark-brown ; bitter, nauseous, 
acrid. Dose, 1 to 5 gr. 


ACTION AND USES. 

Iridin is a powei-ful hepatic stimulant or direct chola* 
gogue, and cathartic ; possibly also diuretic. It is a useful 
purgative in disorders of the liver and duodenum. 

SMILACE.®:. 

Sarsfle Radix.-— Jamaica Sarsaparilla. The 
dried root of Smilax officinalis. Native of Central 
America; imported from Jamaica. 

Ch^ruoters , — Many feet long; folded and packed into 
bundles 18 inches long, 4 to 5 inches in diameter, and hound 
by a long root. Roots furrowed ; in thickness not exceeding 
a goose^uill, greyish to deep rt^dish-brotm ; with numerous 
braiu^ed rootlets^ Inodorous; taste mucilaginoas, feebly 
hitter and acu:id. Et/dlstmtces resembling : Senega ; twisted 
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find keeled. Heniidesmus, cracked transversely. Impurities, 
— InforioT kinds. 

VmnposUion , — Sarsaparilla contains a small quantity of *a 
volatile oil; a colourless crystalline neutral principle, smilacin, 
closely allied to saponin ; resin, sta?‘cA, mucilage, etc. 

Preparaiiom, 

1. Decoctum Sans. — 1 in 8. Lose, 2 to 10 fl.oz. 

2. Decoctum Saxes Compo8itum.y-Sarsfipanlla, 20 ; Sassafras, 

Guaiacuin Wood, Liquorice, each 2; Mezereon, 1; 
Water, 160. Lose, 2 to 10 fl.oz. 

3. Eztractum Sans Liquidum. — Spirituous and aqueous 

with Sugar. 1 in 1. Lose, 1 to 4 fl.di'. 


ACTION AND USES. 

The physiological action of Sarsaparilla is unknown, tlio 
diaphoretic and diuretic effects which follow large draughts of 
its fluid preparations being possibly due to the water alone. 
It is tolerated in very large doses by the stomach. Smilaciu 
is excreted in tlio urino. 

Great diversity of opinion exists as to the therapeutical 
value of Siirsapanlla. Whilst the pharmacological evidciioo 
is negative, the clinical evidence is discordant, some authorities 
considering it an alterative drug of extraordinary value in 
syphilis, chronic skin diseases and rhouiniitisin, others as 
entirely worthless. On the one liand, many cases of these 
diseases are greatly benefited bj'’ geiiei*al ticatmciit, wdtli rest,' 
good food, baths, and uhundanco of warm fluids alone; on tlie 
other liand, Sarsaparilla is almost always combined with other 
drugs, including Guaiacum, Sassafras, Mezereon, Iodide of 
Potassium, and Mercuty. If given, ^ it is indicated in bid 
standing cases of syphilis in feeble subjects, who have already 
sufierod from the abuse of Mercury or Iodine, and the Com- 
pound Decoction should be freely used. 

LILIACE^. 

Srilla. — Squill. The bulb of Urginea Scilla; 
divested of its dry membranous outer scalei^ cut into 
slices, and dried. 

Characters , — Slices fiattish or four-sided, curved, yellowish, 
white or pinkish, 1 to 2 inches long, translucent, inodorous, 
disagreeably hitter ; brittle and easily pulvSnsable if dry, but 
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tough and flexible when moist. Suhatanee resembling Seilla : 
Tragacanth ; translucent. 

Composition . — Squill has yielded a bitter non-nitrogenons 
glncosido scillaiuy also seillipierin and mllitoxhi^ obscurely 
related to each other ; and much mucilage. Hose, 1 to 3 gr. 

Fi'eparations. 

1. Acetum Scillss. — 1 in 8 of Diluted Acetic Acid. Hoscy 15 

to 40 min. 

From Acetum Scillcp are prepared : 

a, OxYMBL SciLL.v.. — Acctum ScillsB 6, with 8 of Honey. 

Dose, J ta 1 fl.dr. 

b. Sruupus SciLL^. — Acetum Scill.-n 1, with 2 of Sugar. 

Dosct i to 1 fl.dr. 

2. Pilula ScillfiB Composita.—U ; Ginger, 1 ; Ammoniacum, 1 ; 

Hard Soap, 1 ; Treacle, 2. Dose^ 5 to 10 gr. 

3. Pilula Ipecacuanhas cum ScillA— 1 ; Compound Powder 

of Ipecacuanha, 3 ; Ammoniacum, 1 ; Treacle, q,s, 1 of 
Opium in 23 iJosc, 5 to 10 gr. 

4. Tinctura Scillaa. — 1 in 8 of iVrx)/ Spirit. Dose^ 10 to 80 min. 


ACTION AND USES. 

The action of this important drug so closely resembles 
that of digitalis that it is unnecessary to give it in detiiil. 
The student is therefore referred to all that is said respecting 
Digitiilis at pfigo 341, and will apply it to Scjuill. Briefly, it 
produces the same increase of vigour and diminution of fre- 
quency of the cardiac action ; the same contraction of the 
peripheral vessels and rise of pressure, followed by relaxation 
commencing in the renal arterioles; and therefore the same 
kind of diuresis. 

Scpiill is employed in the same class of oases as Digitalis, 
and fw'quently in combination with this drug, diuretics being 
most active when giv^ together. It must not be tmWod 
(iontinuously, but with intermissions, when it is more actively 
diuretic and less irritant to the stomach and kidneys. 

Two properties, however, distinguish S*quill from Digitalis, 
and hiive to be carefully observed: 1. Squill is much more 
irritant to the atomach and intestines even than digitalis, 
cauring vomiting and purging in full doses, and is very liable 
to pfroduce dyspepsia even in medicinal quantities ; it must thus 
oft^ 1)6 withheld when most clearly indicated. 2. Squill is a 
poirarfol ezpectorai^t. This action is probably a remote local 
one, the seillain stidiulating the structures in the bionchial 
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■wall during excretion, as it irritates the gastro-inlestintd wall 
during absorption, in this respect resembling Ipecacuanha 
(emetino) and Senega. It is much employed as a stimulant 
' expectorant in chronic bronchitis, where the indications are to 
increase the local eii-oulation and secretion, to accelerate the 
removal of the products, to strengthen the right vcnti-icle, and 
to promote diuresis. It is contra-indicated in acute bronchitis ; 
and must also be witlihold in phthisis, where the stomach and 
bowels are feeble or deranged. The routine use of Squill for 
cough of every kind is to 1 ^ deprecated. 

€onvallaria«— officiaL) Tlie entire plant of 
Convallaria inajalis, the Lily of the Valley. 

CharacievH, — Leaves nidical, usually two, oblong, tapering 
at both ends, 4 to 6 inches long. Flower-stem h'afless, radical, 
shorter than the leaves. Flowers drooping, hcll-bhaped, in a 
loose raceme. 

Compodtioii, of the Valley contains two glucosides, 
emrnUariny cr3’8tallinc, insoluble in wator ; and convallamarin, 
white, amorphous, bitter, and soluble in water and in spirit. 

Non-official Preparaiiom, 

Extract of Conyallaria. — ^Aqueous. 2 to 8 gr. Conral- 

Uunarin. — Bobc, ^ to 2 gr. An Infusion may also be used. 

ACTION AND USES. 

ConvaUaria has an action very similar to that of Squill 
Rtirl Digitalis: in medicinal doses it slows and strengthens 
the heart, raises the blood pressure, and is a decided diuretic. 
It has proved useful in some ('uses of cardiac dropsy ; but it is 
a very uncertain remedy. Like the two other drugs, it is at 
the same time a gastro-intestinal irritant, this effect i>eing due 
to the eonvallarin, whilst convallamarin acts on the circulation. 
Aqueous preparations and convallamarin are therefore given. 

Aloe Barbadensltik— B aebadobs Aloes. The 
juice when inspissated, which flows from the trans- 
veiBely cut bases of the leaves of Aloe vulgaris, Bar- 
badoes and Gura^oa Aloes. From the West Indies. 

Characters,^J>e&p reddish-, chocolate-, or dark-brown, or 
almost black; fracture dull, waxy, sometimes smooth and 
glassy ; opaque in mass, in thin dhiis translucent and orange* 
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brown ; powder dull olivo-yellow. Odour strong, disagreed.ble ; 
taste bitter, nauseous. I'he Cara<;oa variety "is more glassy 
and translucent than the Barbadoes, with a distinctive odour. 
Moistened with spirit, it exhibits microscopically numerous 
crystals. Almost entirely soluble in proof spirit. Buhitmeen 
resembling Aloes : Guaiacum Kesin and Kesin oi Jalap ; destitute 
of bitter taste. 

Aloe Socotrina*— SocoTRiNE Aloes. Tlie juice, 
when inspissated, which flows from the transversely 
cut bases of the leaves of Aloe Perryi, and probably 
other species. Impoiiied by way of Bombay and Zanzi- 
bar, and known as Socotiine and Zanzibar Aloea 

Characters . — Eeddish-brown, darkening by exposure ; frac- 
ture smooth and resinous, rarely rough and irregular ; in thin 
films transparent, orange-ruby-red or orange-brown; powder 
bright tawny reddish-brown ; odour strong, somewhat agree- 
able ; taste very bitter. Almost entirely soluble in proof spirit. 
Moistened with spirit and examined microscopically, it exhi- 
bits numerous crystals. In otlier cases it is opaque and liver- 
coloured, and is then known as Hepatic Aloes. 

Composition . — Aloes contains: (1) The official ahin ; (2) 
ahe resm, a brown translucent body, insoluble in water ; (3) 
gallic acid, in smill quantity; (4) a volatile oil, the source of 
the odour of Aloes ; and various loss important bodies. Dos^ 
of either kind of Aloes, 2 to 6 gr, 

rreparatiofis. 

A. Of Aloe Barhadensis: 

1. Aloin. — Aloin, CisHi^ 07 . A crystalline substance extracted 

from Aloes by solvents and purified by rocrystaUisation. 

Characters . — Tufts of acicular crystals ; yellow ; inodorous ; 
having the taste of Aloes. ^Solubility : Sparingly in cold water, 
more so in cold spirit, freexy in hot fluids; not in ether. Not 
readily altered in acidified or neutral solutions ; rapidly altered 
in alkaline fluids. As obtained from the different varieties of 
Aloes, the products diifer slightly ; but they are isomeric in the 
anhydrous state, and their memcinal properties are similar. 
Hose, J to 2 gr. 

2. Aloes.— 40 gr.; Carbonate of Potassium, 15 gr.; 

Mucilage of Starch, 10 fl.oz. For one enema;, 

8. fixteaetum Aloes Barb&danfls.— Aqueous, in 1. Bose^ 

1 to 6 gr« \ 
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4. FUula Aloes Barbad^is. --Aloes, 2 ; Hard Soap, 1 ; Oil 
of Caraway, ^ ; Confection of Roses, 1. Dose, 6 to 10 gr. 
6. Pilula Aloes etFeiri. — Aloes, 2 ; Sulphate of Iron, H ; Com- 
pound powder of Cinnamon, 3 ; Confection of Roses, 4. 
Dose, 6 to 10 gr. 

Barhadoes Aloes is also an important ingredient of: Pilula 
Cambogi® Composita (1 in 6), Pilula Colocynthidis Composita 
(1 in 3), and Pilula Colocynthidis et Hyoscyami (1 in 4J). 

B. Of Aloe Boeotrina: 

1. Aloin. See page 392. 

2. Enema Aloes. See page 392. 

3. Eztractnin Aloes Socotrinse. — ^Aqueous. 2 in 1 . Dose, 1 to 6 gr. 

From Extractum Aloes Soeotrince is prepared: 

Decoctum Aloes Compositum. — E xtract, 2 ; Mynh, 1 ; 
Saffron, 1 ; Carbonate of Potassium, 1 ; Extract of 
Liquorice, 8 ; Compound Tiiicture of CHardamoms, 
60 ; Water to make 200. 4| gr. in 1 fl.oz. Dose, 
j to 2 d.oz. 

Extractum Aloes Soeotrinee is also an ingredient o/ Extractum 
Colocynthidis Compositum ; 1 in 2^ nearly. 

4. Pilula Aloes Socotrixus. — 2 ; Soup, 1 ; Volatile Oil of Nut- 

meg, i ; Confection of Roses, 1. Dose, 6 to 10 gr.. 

5. FUula Aloes et Asafeetidss.— Aloes, Asafoetida, Hard Soap, 

Confection of Roses; of each 1. Dose, 5 to 10 gr. 

6. FUula Aloes et Myrrh».— 2 ; Myrrh, 1 ; Saffron, J ; Treacle, 

1 ; Glycerine, q.s. Dose, 5 to 10 gr. 

7. Tinotura Aloes.— 1 ; Extract of Liquorice, 3 ; Proof Spirit, 

40. Dose, 1 to 2 fl.dr. 

8. Vinum Aloes. — 8 fully; Ginger, 1 ; Cardamoms, 1; Sherry, 

240. Nearly 2 gr, in 1 fl.dr. Dose, 1 to 2 fl dr. 

Soeotrine Aloes is also an ingredient of: Pilula Rhei Com- 
posita, 1 in 6 ; Tinctura Benzoim Composita, 1 in 60. 


ACTION AND USES. 

L IMMEDIATE LOCAL ACTION AND USES. 

Aloes acts upon the stomach and intestines as a bitter and 
pur^tive. The former effect is fully described under Calumhee 
Radix, page 204. As a puraQtive, Aloes is peculiar in acting 
chiefly upon the colon. Ten to fifteen hours, or even more, 
after an ordinary dose (rarely sooner), a soft, formed, or slightly 
relaxed motion is passed. Very large doses giay not act more 
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quickly, but much more violently, with pain, straiuingr, and 
possibly bleeding from the rectum. Aloes is thus the slowest 
of all purgatives. The presence of bile is believed to bo re- 
quired to onstire the action of the purgative Aloin, and the drug 
is, in turn, a stimulant of the biliary flow. The pelvic circu- 
lation generally, as well as that of the rectum, is excited by 
Aloes, wliic^h may cause hemorrhoids and haemorrhage from 
the bowel, increased uterine activity, menstruation, possibly 
menorrhagia, anil even abortion, if it be given in large doses, 
to certain subjects, or too frequently. 

Aloes is used as one of our most valuable purgatives in 
suitable wises. It is ospocially indicated in habitual cjonstipa- 
tion duo to languor of the colon, with atonic dyspepsia and 
hypochondriacal despondent feelings. It improves instofid of 
deranging digestion, and gains instead of losing in activity by 
repetition ; its laxative effect, too, is of a natural character, if 
its griping action be covered by carminatives as in most of tho 
official preparations. It must, however, ho avoided in irritable 
states of the rectum, Iwomorrhoids, menon-hagia, and pregnancy, 
\inloss given with care. Aloes is an ingredient of almost all 
the compound pills in ordinary use for habitual constipation, 
those c.y. of lihubarb, Colocynth, and Gamboge: and tho 
Extract is also given with Extract of Belladonna, Nux Vomica, 
Hulphate of Iron, or Quinine, as a dinner-pdl. The Compound 
Decoction is perhaps tho best preparation, being particularly 
valuable in the constipation of children with hard motions, 
vermes, indigestion, and derangement of the general health. 

The action of Aloes on the pelvic circulation constitutes it 
a uterine stimulant, and it is given with success os tho Aloes 
and Myrrh IMU in the amenon’heea of young women, so oftt*n 
associated with chronic constipation and dyspepsia, llie A1 (h?s 
and Iron Pill is probably tho most valiuible of all remedi(?8 in 
the anmtnia, amouorrhrea, and constipation of girls at and 
after puberty. Enema Aloes is anthelmintic. 

2 . ACTION IN THE BLOOD; SPECIFIC, AND BEMOTB LOCAL ACTION. 

Aloin enters the blood and tissues, and is excreted at least 
in the milk. 

MFXAKTHACEjE, 

TeralrlTiridi»Rhlzoma* —G reen Hellebore 
Bhieome. The dried rhizome and rootlets of Vera- 
tmm viride. 

Entire, sliced, or divided ; rootlets attached 
or not Entire shmome 1 to 2 inches or more long, | inch or 



Sabadilla. 


395 


more in diameter ; erect, olDConical, obtuse at apex ; dark brown 
externally, whitish within. Upper end may bear remains of 
leaves ; and gives off numerous shrivelled yellowish- white long 
rootlets; or the latter are detaclied and mixed wdtb it, the 
rhizome being then scarred. Inodorous ; the powder exciting 
sneezing. Taste bitterish, very acrid. Substances rcsembliuy 
Veratrum Viruie : Valenan, Sorpentai'y, and Aiiiica, (q.v.). 
Veratruin has thicker rootlets and no odour. 

ComposUiofi , — Veratium Viride contains a mixture of 
alkaloids, wliich have been variously separated and named by 
different pliarmacologists veratrincy reratroidincy cevadinCy a- 
vadillinsy bxuX Dose of powdered rhizomCy 1 to 3gr, 

Preparation, 

Tinctura Veratri ViridiB. — 1 in 6 of Spirit. Dose^ 6 to 20 min. 


Sabadilla.— C bvadilla. The dried ripe seeds' of 
Schoenocaulou officiiiale ; sometimes mixed with their 
j)ericarps. 

Characters, — About J inch or loss long ; narrow, fusifonn, 
prolonged above into a membranous wing ; compressed, shining, 
wrinkled, blackish-brown. Inodoions; powder producing 
violent sneezing. Taste, hitter, ai^rid. 

Composition, — llio chief active constituent of Subadilhi is 
the official alkaloid veratrincy probably associated with other 
allied bodies, including cevadinc and cevadiUine, 

From Sahadilla is made : 

Veratrina (O^yllggNOn ?). — An alkaloid or mixture of 
alkaloids obtained from Oevadilla ; not quite pure. 

iSr/ttr<r<?.--Obtaincd from Cevadillaby (1) making and con- 
centrating a tincture of the sw ds ; (2) pouring it into 
water to precipitate resins, and ^toiing ; (3) pre- 
cipitating crude Verati-ine from the filtrate by 
NHJIO, and w^ashing; (4) purifying by solution in 
‘ Hf /1, digestion with charcoal, reprecipitation with 
NH4HO, filtration, washing, and drying. 

Characters, — Pale grey, amorphous; odourless, but very 
irritant to nostrils ; strongly and persistently bit^r ; 
very acrid; insoluble in water, soluble in sjuxit. 
With HjjS 04 ^orms n deep ro<i solution exhibiting a 
green fluorescence by reflected light. Warmed with 
HCl, it dissolves, with production of a blood-red 
cClour, Dos^y 7% to gr. carefully divided in pill. 
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Treparation, 

Unguentum VEHATKiNiB. — 8 gT. to 1 oz. of ParaflSn, with 
Olive Oil 1 fl.dr. 

ACTION AND USE8. 

1 . tOCAL ACTION AND USES. 

’Externally y the powdered Seeds and Veratrine are first 
|K>wexful irritants and then depressants to the nerves and 
vessels, cAusing pricking burning sensations and i-edness of the 
skin, followed by loss of sensibility and vesication. [Jngiion- 
tum Veratrinae is therefore applied to relieve neuralgic and 
rheumatic pains, but the alkaloid is absorbed b}'- th(3 unbroken 
skin, and may produce its powerful specific effects. 

Inhaled or sniffed into the nose, these substances cause 
violent sneezing and cough, manifestly by irritation of the 
nerves. No use is made of this property. 

Internally y reflex salivation, dysphagia, epigastric heat and 
pain, vomiting, and diarrhoea, indicate the irritant effect of 
these drugs on the alimentary canal. 

2 . ACTION ON TilR BLOOD. 

Veratrine enters the blood rapidly from the skin or mucous 
surfaces. Leucocytes (out of the body) are paralysed or killed 
by dilute solutions of the alkaloid. 

3 . SrECIPIC ACTION AND USES, AND REMOTE LOCAL ACTION. 

Veratrine may be found in the various organs after admini- 
stration. Full doses produce, in addition to the painful 
vomiting of local origin, great muscular prostration, faintness, 
and Anally collapse, preceded and accompanied by a slow, 
feeble, or irregular pulse, feeble respiration, cold sweats, fall 
of tempemture, occasional muscular twitching and creeping, 
and itching sensations on the skin. It has now been proved 
that these phenomena are not referable to the eerehrumy which 
remains unaffected, with perfect consciousness; nor to the 
motor centres of the eordy nor motor nerves, all of which are 
but slightly depresvsed. The muscles are the organs attacked 
by veratrine, which produces a highly remarkable lengthening 
of the contraction, the descending portion of the miisme curve 
^hase of relaxation) being fifty times its ordinary length. 
Therewith the force of the contiuction is increased. These 
twQ offeots are so marked that the musclo appears to be in a 
stite ol tetanus, but the curve is really a single contraction, 
and not a fusion of closely repeated simple spasms. Larger 
doses cause weakness of the mosses and finally paralysis. 
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The heart, after pimary acceleration, is affected just 
like the voluntary muscles, its contractions becoming greatly 
lengthened, and thus its frequency reduced (even by 20 to 60 
beats per minute in fever), long pauses occurring at the end 
of systole. Irregularity, acceleration with feebleness, and 
finally paralysis, ai-e the result of larger doses. The blood 
pressure rises at fost, falls during the stage of infrequemey, and 
is then dangerously lowered. The primary stimulation of the 
heart and vessels, and part of the succeeding depression, occur 
through the centres in the medulla. Mespiration is 'first ac- 
celerated, then slowed, and finally arrested through the centre, 
the muscles, and the pulmonaiy vagus ; the movements exhibit- 
ing expiratory pauses and iiTegularity. The fall of tetnperature, 
which may amount to several degrees in fever, appears to be 
referable to the circulatory failure. 

The specific uses of 'Veratrine depend on its depressing 
action on the heart, vessels, and body temperature : that is, it 
is a powerful antipyretic. It has been recommended for the 
same conditions as Aconite, namely, acute febrile processes in 
strong subjects, such as sthenic pneumonia and acute rheu- 
matism. If it be considered safe and dosirabJe to treat such 
cases with powerful depressant measures, Vera trine may he used; 
but in England, at least, the opposite line of trcatmf nt is 
generally followed, and every lowering influence on the heart 
car(‘fully avoided. In aneurysm and in hemorrhage, where 
the blood pressure has to be reduced, Veratrino cautiously 
given, or the Tinctura Veratri Viridis, may be of service. 

Vc'ratrine quickly appears in the urine, being excreted by 
the kidneys unchanged. 


Colchici Cormus.— Colchicum Coem. The 
fresh oorm of Colchicum autumnale, collected about 
the end of June ; and the same stripped of its coats, 
sliced transversely, and dried at a temperature not 
exceeding 160 ° Fahr. 

Characters. — Freeh corm about U inches long, 1 inch broad, 
conical, flattened on one side, rounaed on the other. Outer 
coat thin, brown, membranous; inner reddish-yellow. In- 
ternally white, solid, yielding a milky juice of a bitter taste 
and disagreeable odour. Dried shoes ^ or | inch thick, yel- 
lowish at circumference, somewhat reniiorm in outline ; surfaces 
firm, whitish, amylaceous, fracture short; no odour; taste 
bitter. SuhUaneee somewhat resmhUng Colehie%m: Tragacanth 
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and Squill, which have different textures, and are not kidney- 
f4hiij)ed. Inaompatihles , — Tincture of Iodine, Guaiacum, and all 
astringent preparations. Dose^ 2 to 8 gr. in powder. 

Colchlei Semina*— ‘CoLCHicuM Seeds. Tlie 
seeds of Golchicum autumnale, collected when fully 
ripe, nbout the end of J uly, and carefully dried. 

Oharacters, — About ^ inch in diameter, subglobular, 
pointed at the hilum; reddish-brown; rough, very hard, 
dillicult to powder;, no odour; taste bitter, acrid. Suhtance 
resembling Golchicum Seeds: Black Mustard, which is smaller. 

Composition. — Golchicum contains an amorphous, yellowish, 
bitter alkaloid, eolehicim^ C17H19NO5, readily soluble in water 
and spirit ; tannic and gallic acids, starch, sugar, gum, etc. 

Preparations, 

A, Of Colchiei Cormus: 

1. Extractum Colchiei. — 25 of fresh Corm in 1. A fresh Ex- 

tnict. J)o>te^ i to 2 gr. 

2. Extractum Colchiol Aceticum. — 18 of fresh Com in 1. 

Made like the fresh Extract, Acetic Acid being first 
added to the crushed corms. Lose^ i to 2 gr. 

3. Vinum Colchiei, — 1 of dried Corm in 5 of Sherry, Dose^ 

10 to 30 min. 

Ti. Of Colchiei Semina: 

Tinctura Colchiei Seminom. — 1 in 8 of Proof Spirit. Pose, 
10 to 30 min. 


ACTION AND USES. 

The physiological action of Golchicum is imperfectly 
understood, and affords but a partial explanation of its em- 
pirical use. 

Internally it is a gastro-intestindl irritant, acting as an 
emetic and purgative in full doses, the stools contftining a 
decided increase of bile, partly referable to a direct cholagogne 
effect of the drug. Colchicine appears to enter the blood and 
tissues, and to act chiefly \i\iOXi the central nervous system. 
The convolutions and spinal cord are deprossed, lar^e doses 
causing I0.S8 of sensibility and consciousness, and dimmishing 
ir^flex excitability. The peripheral sensory nerves are also 
Itaralysed ; the motor nerves and muscles remain tinaffected. 
"the resxnratoiT^entre is lowered in activity, and death hccurs 
by asphyxia, heart is weakened, i&e pulse even becoming 
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intermittent ; but this effect is believed to be entirely secondary 
to the disturbance of the respiration. The kidneys are hyper- 
asmic, and the amount of urine diminished ; the uric acid and 
probably the urea are increased in quantity. The skin perspires. 

Colchicum is diiefly used to relieve the pain and inflam- 
mation, and shorten Iho duration, of acuttf^k^ut, for which 
I)urpo8e it is usually given, in doses capable of producing some 
of the above physiological effects, including an increase of 
uric acid. It is most successful in first attacks in young 
robust subjects ; loss useful, and to be used with caution, in 
the chronic gout of old or weakly individuals ; occasionally it 
completely fails to offord relief. It is generally prescribed as 
tho Vinum with alkaline purgative salines. In some acute 
gouty affections of other parts than the joints, such afe bron- 
chitis, hepatic congestion, neuralgia, and urethritis, f'olchicum 
occasionally relieves. It is wors*^* than useless in rheumulism. 
The Extract may be added to purgative pills as a cholagogue. 

GRAMINACEJE. 

Farina Trltlclt—WHEATEN Flouh. The grain 
of Wheat, Triticum sativum, ground and sifted. 

Characters, — Familiar. 

Composition. — Flour consists chiefly of gluten and starchy 
with gnm^ sugar ^ mucilage, and water. 

From Farina Tritici is made: 

Mica Panifl. — Crumb of Bread. 

„ Mira Fanis is contained in Oataplasma Carbonis. 

•Farina Tritia is also contained in Oataplasma Fermenti. 

Amplum«-~STAHCH. The starch pi'ocured from 
the grains of Wheat, Triticum sativum ; Maize, Zea 
Mays ; and Rice, Oryza sativa. 

Characters, — ^White columnar masses or powder ; inodorous. 
Mixed with boiling water and cooled, it gives a deep blue colour 
with iodine. 

Preparations, 

1. Qlyceriniun Amyli. — 1 to 8 of Glycerine and Water by 

measure ; heated to 240® Fahr. A jelly-like preparation, 

2. Mttcilago in 40 ; triturated in Water, and boiled. 

Amglum is aim contained in Pulvis Tragj^canthm Compo- 
situs; Olyemmm Amgli in Suppoaitoria Acidi 
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Oarbolici cum Sapone, Suppositoria Acidi Tannici 
cum Sapone, Suppositoria Morphinae cum Sapone ; 
Amyli in several Eneuiata. 


ACTION AND USES. 

Flour, Bread, and Starch, nutribive materials of the first 
order, rire introduced into the Pharmacopoeia for pharmaceu- 
tical purposes only. Exiefi nally Starch is protectiye and ab- 
sorbent, in Uie form of ** dusting powder** for delicate or diseased 
conditions of the skin. The Glycerinum is an excellent basis 
for some ointments, and a protective in chapped conditions of 
the skin. Internally the Mucilage is the vehicle of all the 
official Enemata except those of Tobacco and Asafeetida, It 
is also an antidote in poisoQing by iodine, but must be fol- 
lowed by an emetic. 

Hordeum Decoitleatum. — Pearl Barley. 
Tlie dried seed of Hordeum distich on, divested of 
its integuments. Cultivated in Britain. 

Charaoters. — White, rounded, with a trace of the longi- 
tudinal furrow. Taste and odour farinaceous. 

Composition, — Barley consists of starchy gluten^ sugar^ etc. 

Preparation. 

Decoetam Hordel. “ Barley Water.*’— 1 boiled in 15 of Water. 

ACTION AND USES. 

Barley Water is nutritive and demulcent, used in catarrh 
of the throat, and of the respiratory and urinary organs. 

Malt Extract* {Not offiiAal ) — A syrupy yel- 
lowish-brown JSuid, with a sweet taste ; made by 
acting on malt, or a mixture of malt and JBour, by 
water at a temperature not exceeding 124^ Fahr. 

Malt Extract consists chiefly of mtltose; dex^ 
trin; a^mms, including an active ferment diattoie; and the 
s^iiblh phosphates of the barley. Gk)od specimens have active 
diastasic moperties, i.e. will convert several times iheir bulk 
bl starch J>oso, I to 4 dr. 
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ACTION AND USES. 

Malt Extract is both directly and indirectly nutritive, 
contaiiiin/:^, as it does, not only food elements, but also active 
diastase, which converts the starch of bread and other farinas 
into sugar. It is used in wasting diseases. As diasta^ois most 
active in alkaline fluids. Malt Extract should bo given not 
less than two hours after a moal, when the acid of the stomach 
is exhausted ; or it may be mixed with wann food a short time 
before the latter is taken. Maltose is a form of sugar which 
does not readily give riso to acidity and dyspepsia. 

Ergrota.— E uuot. Tho selerotiiini of Claviceps 
purpurea, produced between the pales, mid replacing 
the grain, of Secale ceroale, the Hye. 

-Subcylindrical, tapering, curved; J- to IJ 
ituhes long ; longitudinally furi'owed on each side, especially 
the conc*avn; cracked: violet-purple wiiho\it, pinkish-white 
within ; fracture shoi^:. Odour j)eciilinT, disiigrceable, ('Specially 
if triturated with solution of potash ; histe mawkish, rancid. * 

CowposiHoiu — Ergot is believed to contain three important 
bodies; (1) SphaceVmic aeid^ a noii-nitrogenous, resinous-looking, 
very hygroscopic, unstable body, insoluble in water, soluble in 
alcohol ; its alkaline salts are soluble in water, but readily 
decomposed ; (2) coi^auiiney an alkaloid ; and (3) evffotime 
a glucoside. Besides these there occur in Ergot 30 per cent, of 
a fxed Of/, eoJourui^ matUr^ mannite, abundance of potassium 
salts, andwsevoral unimportant alkaloids, Dme^ 20 to 30 gr. 

L Extractum Er^tea Liquidum. — 1 in 1. Aqueous, with 
Hpirit ad(ie<r. Dose, 15 to 30 min. 

Fi*om Extxaetmn Ergota^ TAgnulum is jmrde : 

Ergotlmim. — Ergotin. Puritiod extract of Ergot; Bon- 
I'ean’s Ergotine. Mode by evaporating the Liquid 

‘ Extinct to a syrup, cooling, mixing with Spirit, 
filtering, and evaporating. Dose, 2 to 3 gr. 

preparation. 

iKixcTio Eugotini IlyppuERMiCA.-— 1 to 2 of Camphor 
Water. Made as required. Dose, hypoder- 
, mically, 3 to 10 min. 

2. ExgotlS.— 1 in 40. Dose, 1 to 2 ^.oz. 

3. Ttaotuztt Ergotn.— I in 4 of Pr0(^8pirit. Dose, 5 to 30 min. 

2 A -.8 
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ACTION AND USES , 

1. IMMEDIATE LOCAL ACTION AND USES. 

In large doses Ergot is a gastro^intestinal irritant, but 
modorate doses may be given almost indefinitely without dis- 
turbing the stomach or bowels. Most of the ergotinic acid is 
either decomposed in the intestine into an inert substance and 
glucose, or escapes unabsorbed by tho bowel. 

2. ACTION IN TUB hJA)Ql\ AND 8PECIFX0 ACTION. 

no appreciable change on it. Thence they pass into the tissues 
and organs, and set up well-marked symptoms, if given in full 
doses for a sufiicient time. The parts chiefly affected are the 
circulation, central nervous system, respinition, intestines, and 
uterus. The arteries become distinctly smaller under Ergot. 
Pure sphacelinic acid causes powerful contraction, followed in 
animals by degeneration, of the walls of the arterioles. (Ergo- 
tinic acid has a modemtely dilating influence on the vessels.) 
The blood pressure rises. The he^ is reduced in frequency 
by Ergot, sometimes twenty to thirty-six beats per minute, and 
becomes feeble and irregujar at last, apparently through the 
vagus. With respect to the nervous system, the highest centres 
(cerebral) are not directly influenced by Ergot ; possibly the 
circulation may be disturl^d in tho Inrain. I^e spinal cord is 
markedly affected, a series of nervous phenomena being the 
result during life, and definite changes fo^d in the posterior 
(Burdabh’s) columns after death. The patient first complains 
of creeping sensations in the limbs, as if an insect were running 
along the skin ; sudden painful cramps or twitchings of tho 
legs follow ; the gait becomes staggering (ataxic) ; and convul- 
sions, with loss of sensibility ana motion, may ensue. These 
spinal effects arc chiefly seen in cases of chronic, ** ergotism,” 
where the drug has b^n consumed in large Cfl^li^ty in ire 
bread ; they may be met with clinically ; and appear to be 
referable x>artly to vascular disturbance or disease, partly to a 
depressing action of ergotinic acid. Cramps rigidity of 
the muscles are induced by comutine. B^iiution becomes 
infrequent after large doses of Er^t ; death occurs ^ asphyxia. 
Tlie intestine is peculiarljr bian^od under Ergot, and 
consequently excited to peristaltic movements. The uterus 
l^mes similarly anssmio and contracts actively, especially if 

f mgnant, and Still more if parturition have commenced, when, 
loim and povrerful pains ip developed. These efBsets of 
Iw bowels ana ^fremb have also beim referred to stiiauii^ 
their spinal centres : they are certainly due to ^ aoy& ol 



Eruota. 


403 


the sphacolinic acid and cornutine ; not to that of the erp^otinio 
add. The body temperature falls. Oangreno frequently 1 e- 
sults from the protracted use of ergotised meal as an article of 
diet ; and it can bo rapidly induced by administering sphace- 
linic acid to animals. 

3. SrECIFIC USES. 

Ergot is used chiefly to control hiemorrhage and to excite 
or increase uterine contraction. As a haemostatic, acting 
apparently by contracting or even closing the arterioles and 
thus pi*omoting coagulation within them, it is extensively 
employed in hmmoptysis, haomatemesis, and menorrhagia, 
either as the Liquid Extinct given by the month, or as tlie 
Hypodermic Injection of Ergot in. 

The use of Ergot in the second stage of labour should be 
confined to cases of uterine inertia where there is no obstacle 
in the passages : so frequently is this ecbolic abused^ that it is 
calculated moi*e harm tmn good has resulted from the discovery 
of its action in parturition. After the completion of the second 
stage, Ergot may be more safely given to expel the placenta 
and clots, and ensure contraction of the womb ; w^hilst in pont 
partum hmmorrhago it is an invaluable adjuvant to more im- 
mediate remedies. In polypus uteri, chronic metritis, sub- 
involution, etc., Ergot is also used with success. 

The action of Ergot on the spinal cord suggests its rational 
application in paraplegia of inflammatory origin, sclerosis, etc., 
and instances of recovery under its influence are recorded. It 
lias also been used in chorea, general paralysis, and recurrent 
mania referable to cerebral hypersemia. 

4. BEMOTE LOCAL ACTION AND USES. 

Ergot reduces the amount of the urine, sweat, and milk, 

more probably by affecting the local blood pressure and the 

t land centres in the brain and spinal cord, than by a 
irect action qn the excreting cells. It is a valuable remedy 
in some oases of polyuria (diabetes insipidus), very rarely in 
saccharine* (true) diabetes. The sweats of phthisis are said to 
be controlled by Ergot. As an antigalaotagogue it is but 
seldom employed. 

5. ACTION AND USES OF TKB CbNSTtTUBNTS OF EBOOT. 

These have been indicated in the preceding description. 
Ergotinic acid appears to be useless. Sphacelinie acid promises 
to become a valuable hmmostatic and ecbolic? The action of 
eomutine is but imperfectly known. t 
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Sacctiarum Piirificatiim* Rkfi.vkd Srr;AR. 

Familiar. Solnhility: 100 in 45 of water, in 
10,000 of spirit. It increases tho solubility of limo in water , 
SCO Liquor (Jakis SaccharaUtSi page t52. 

Preparatiou, 

Syrupus. — 1 in 1 J of Water, with tho aid of heat. 

hitjar or Syrup itt contained in all Syrups or Lozenges, 
several Confwtions, and vaiious Mixtures, Pills, Powders, ote. 


ACTION AND USES. 

Sugar is nutritive and demulcent, hut in medioine is 
chiefly us(‘(l to cover the taste of other drugs. 

Thoriaea*— T r eacle. The ii iicry stall ised residue 
of the refining of Sugar. 

Charactm , — A thick golden syrup ; sweet ; fermentable. 
Theriaea is an ingredient of many pills, and of Tinctura 
Ohloroformi et Morphina?. 


ACTION AND USE. 

Treacle is demulcent, nutritive, and slightly laxative. 

It is also employed in pharmacy. 

FILTGES. 

Filix Iflas* — Male Ferk. The rhizome with 
the pei'sistent bases of the petioles of Aspidium Filix 
mas. Collected late in the autumn; divested of its 
scales, roots, and all dead portions; and carefully 
dried with a gentle heat. Should not be used if 
more than a year old. 

Charaeters . — From 3 to 6 or more inches long; the rhizome 
I to 1 inch in diameter, entirely t^overed by the dark brown 
bases of the petiokis; brown without, ymlowish-white or 
bi^wniih within. Odour feeble, disagreeable ;,^ta8te sweetish, 
astringent at tot/ subsequently bitter, nausoods. 

Cmiposxtion.-^MAli Fern contains a colourless crystalline 
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body, Jilivic acidy Ci 4 Hia 05 , Jtxed and volatile oiUy tamiWy and 
renim. Which of these may be the Jictive principle is uncertain. 
Dose of the powdery 60 to 180 gr. 

Preparation, 

Extractum Filicis Liquidum.— Oil of Male Fern.” Made by 
I)ercolating with Ether, and then evaporating or dis- 
tilling off the Plther. DosCy 15 to 30 min. 


ACTION AND USES. 

Male P'em is an active anthehnintic, peculiarly destructive 
to the tape-worm. It is less irritant to the stomach and lyowols 
than Kousso and Kainala, and should be preceded, and perhaj>8 
followed, by a purgative. On the whole, it is the most suc- 
cessful of JinthelminticB when lyroptudy employed. 

L1C11ENE8. 

€etrai*in.— I0EI.AND Moss. The dried lichen, 
Oetraria islandica. 

Charaeters, — P'oliaceous, much branched into lobes ; crisp, 
smooth ; brown or greyish- white* above, whitish beneath, wdth 
small white depressions. Almost odourless when dry ; moistened 
with water, it has a seaw'eetl-like odour. Taste mucilaginous, 
slightly bitten-. A strong decoction gelatinises on cooling. 

CQinpOHliion, — Ceti-aria contains 10 per cent, of starch ; 
20 per cent, of Hehenin, a starch-like powder, striking 

a rcddish-bluo with iodine ; luid two bilbn- acids, cetraric acid, 
H.jC 34 li 3 (,Oig, and Ikhesterink acid, Ci 4 H 2 i 03 . 

' Preparation. 

Deooctum Cetraria. — 1 in 20. Dose, 1 to 4 il.oz. 

ACTION AND USES. 

Iceland Moss is at once a bitter tonic and nutritive sub- 
stnneo, but is not in generfll use. 


blue pigment prei)ared from vaiious 
species of Eoccella. Used only as a chemical test. 
Appendix B. P. , 

Charaeters . — Small bluo lumps, readily reduced* to powder. 
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Pre^jHtrations. 

1* Solution of Litmus. — Spirituous and aqueous. 1 in 10. 

2. Blue Litmus Paper. 

3. Re4 Litmus Paper. 

FUNGI. 

Cerevisiae Fermentum. — B eer Yeast. The 
ferment obtained in brewing beer, and produced by 
Saccharomyces (Tonila) cerevisiffi. 

Characters, — Viscid, semifluid, frothy, exhibiting under the 
micToscopo numerous . roundish or oval cells, or filaments com- 
posed of cells. Odour peculiar ; taste bitter. J)ose^ | to 1 oz. 

Preparation, 

Cataplasma Fementi.- 3, mixed with Water at 100*^ Fahr. 3 ; 
and Flour, 7, added. The mass to be placed near the 
fire till it rises. 


ACTION AND USES. 

Yeast Poultice is believed to act as a sedative and anti- 
septic, and was formerly applied to sloughing sores, ulcers, and 
bolls. Its value is very questionable. 

Yeast has also been given intemally on theoretical groiuids 
in zymotic diseases and in diabetes, apparently without success. 

muEcarinro IVitraE. {Not official ) — Nitrate of 
Muscarine, C-Hj.NO^, the liquid alkaloid of Agaricus 
muscarius or Amanita inuscari% the Fly Agaric. 

Cliaracters, — viscid yellowish-brown liqtdd, soluble in 
water. ifty to ^ gr. hypodemically. 


ACTION AND USES. 

The action of Muscarine is almost exactly opposed to that 
of Atropine in every respect, except that it dilates the pupil 
when applied locally. It also contracts the pulmonary vessels. 
It has been used as an anhidrotio. 

AgsKrieas* {Not offici<d.)^l\\o Polyporus offi- 
oinoJia, White or Purging Aganc, a fungus growing On 
thelarelL ^ 
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Characten, — Yellowish - 'white, irregular pieces, light, 
spongy, difficult to powder ; odour faint ; taste sweetish, acrid, 
bitter. 

CompoHition, — Agaricus contains agaric add^ 

HgO, in shining, inodorous, tasteless crystals ; and rcHuis, A 
white crystalline powder called agaricin ” is a variable mix- 
ture of these principles. 


ACTION AND USES. 

Whilst a purgative in large quantities, Agaricus in small 
doses is a powerful anhidrotic, cheekir»g also the secretion of 
the bowels, bronchi, and mammary glands. Tt has been given 
with success for the night-swoating of phthisis, either in the 
form of an Extract or of a Tincture, or as agaricin in doses 
of iV i 


GROUP II. 

THE ANIMAL KINGDOM. 
IIUMINANTIA. 

Moschiis* — M usk. The dried secretion from the 
preputial follicles of Moschus moschiferus. From 
Central Asia. 

Char<tcters.—Xii iiTogiilar, reddish-black, rather unctuous 

g rains ; odour strong, peculiar, very dilffusible ; taste bitterish. 

bntained in a roundish or oval sac/about 2 inches in diameter, 
nearly smooth on ono side, covered on the outer side with stiff 
greyish hairs concentrically arranged around its central orifice. 

Musk contains an (trmaiie prmdple^ the 
chemical nature of which is unknown, and a quantity of inactive 
substances, such as salts, fixed oilp, etc. Dm, 6 to 10 gr. 


ACTION AND USES. 

Musk is a powerful stimiilaat of the circulatory and nervous 
systems, acting probably mudil^e Turpentine and other volatile 
oils, chiefly refloxly from the nose, mouth, and stomach. It 
appear to enter tho' Mood and tissues, wher^it rapidly causes 
depression, so that in f uH doses its stimulant ^ect is euftreiholy 
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evanescent. The drug is now but seldom used ; chiefly as an 
antispasmodic in hysteria, laryngismus, hiccup, or as a stiinuliiiit 
in fevers and pneumonia, when other measures have failed, and 
then not with much success. 

Sievuin Prseparatnm. -Prepared Suet. Tlio 
interna- fat of the abdomen of the sheep, Ovis Aries, 
jmrified by melting and straining. 

Ch aract^rs. — ^White, smooth, almost scentless ; fusible at 103®. 

Composition. — Suet’ is composed of olein and stearin. See 
Adeps JVaparattis, page 411. 

Suet is contained iu Kmplastrum Oantharidis and Unguen- 
tum Hydi’argyri. 


ACTION AND USES. 

Suet is emollient, and used in the above xnepaiutioua. 
Internally it is nutritive. 

S^apo Aaiinalis.— C urd Soap. Soap made with 
Soda and a purified animal fat consisting principally 
of stearin. 

Characters . — Light greyish, nearly inodorous, homy when 
dry, plastic when heated. Soluble in spirit, also in hot water, 
the solution hoing neutral or faintly alktilinc* 

Composition^ etc . — The chemic^ relations, action, and usos 
of soiips ai'e described at page 314. 

Pirparations. 

1. Emplastrum Sapouis. — 6; Lead Plaster, 36 ; Ecsin, 12. 

2. Bmplastrum Sapdnis Fuaoum.— Brown Soap Plaster. 

—10; Yellow Wax, 12^; Olive Oil, 20; Oxide of 
Lead, 15 ; Vinegar, 160. 

Card Soap is also contained in several other Plasters, Pills, 
and (Suppositories: and in Linimontum Potassii 
lodidi cum Saponc. 

Official)— k combination of cholesterine 
fats, from Sheep*8-wool^ with water. An opaque yel- 

low, :jjr^y, neutral body^ miscible with fats, glycerine, and 
Being T«ry rapidly absorbed by the skin, Lanolin 
fit)(tnis a vabiablc basif for certain ointments. 
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Lac, — M ilk. The fresh milk of the Cow, Bos 
Taurus. 

Milk Is itsed in prepfiriug Mistiira 8 ciinimonii. 


S$accliaram JLacti*i,~8uGAR0FMiLK. CiillggOn, 
HoO. A crystallised sugar, obtained from the whey 
of Milk by evaporation. 

Characters, — Cylindrical masses, 2 inches in diameter, with 
a cord or stick in the axis ; or in fragments of cakes. Grcyisli- 
white, crystalline, translucent, hard ; scentless, faintly sweet, 
gritty when chewed. Less soluble in water tlutn cane sugar. 
Sabstanee resembling Sugar of Milk : Acid Tarti'iito of Potassium ; 
known by taste, and without central cord. 

tSarcharuin TmcUh is au iugredieut of Pul vis Elaterini 
Compositus. 


ACaiON AND USES. 

Sugar of Milk is less hygroscopic than Cano Sugar, and is 
thus more suitable as a vehicle for powders. It is also used to 
s.woetcn preparations of milk for artiftcially fed infants. 

Fe1 Boviiium •Purifieatum. — Purified Ox 
Bile. The purified gall of the Ox, Bos Taurus. 

Source. — Propiired by evaporating fresh Ox Bile to i its 
bulk ; agitating the i)roduct with twice its volume of Spirit ; 
separating the sediment of mucus wdiich forms on standing ; 
and evaporating the solution to the consistence of an extract. 

Characters. — Yellowish-green ; taste partly sweet and 
partly bitter ; soluble in wato and in spiiit. Gives the colour 
tost for the bile acids. Mucus, giving a procipittite 

with spirit in watery solution. 

OompoaitioH. — Purified Ox Bile has the composition of fresh 
bile, less the mucus removed by the spirit. Jhae^ 5 to 10 gr. 


ACTION AND USES. 

The action of Bile in the duodenum is familiar. "\Vhon it is 
admitted into the stomach it is apt to cause vbmiting, neut^is- 
ing the gastric juice, piecipitating the pepsin, and being itself 
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rendered inactive. It was introduced into tlie Phannacopoeia as 
a bitter and cholagogue purgative, but is obviously of doubtful 
value. It may be used as a basis for aperient pills. 

Pepsina* — Pepsin. A preparation of the mucous 
lining of the fresh and healthy stomach of the Pig, 
Sheep, *)r Calf. 

Ronree, — ^Made by scraping the cleansed mucous membrane ; 
drying the viscid pulp on a glass surface at 100® Fahr. ; and 
pulverising. 

Characters, — light yellowish-brown powder ; odour faint, 
not disagreeable; taste slightly saline, without indication of 
putrescence. Very little soluble in water or spirit. Digests a 
definite weight of albumen with hydrochloric acid. Dose^ 2 to 
6 gr. 


ACTION AND USES. 

Pepsin is one of the normal constituents of the gastric 
juice, converting albumen into peptones with the assishmee of 
the hydrochloric acid. The same effect is produced out of the 
body, or in other cavities such as the rectum. 

Pepsin is extensively used as an aid to digoation, whether 
given during or after meals, alone in J;be sohd form, or com- 
bined with Hydrochloric Acid ; or whether employed to pepto- 
nise food before it is taken. It is especially indicated and 
successful in morbid conditions of the stomach associated with 
deficiency of the gastric juice, &om disease of tlio follicles, such 
as atrophy ; from excess of mucus, as in the chronic catarrhal 
dyspepsia of alcoholism, etc. ; from deficient blood supply, as 
in ansemia" and general debility ; or from irritable states of the 
stomach with pain and vomiting, such as ulcer and cancer, 
where the normal stimulation of the mucous membrane must 
he avoided and fluid food only nven. Pepsin is also useful in 
the dyspepsia of the aged and of infants. ' It must not be 
order^ indiscriminately, lest the gastric functions become 
weaker instead of more active, from want of exercise. 

Pepsin is a valuable addition to nutrient enemata, the 
natural digestive power of the decretion of the rectum being 
comparatively sfiiall. Feptoniseid food is the best form. 

also been used as a local applicidion to dissolve 
the moudblane iniii^htlieria, and even to promote the Sibsorp- 
of tumoura. ' 
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lii^iuor Pancrcaticus. {Not o;gicial) — An 
aqueous and spirituous extract of the fresh pancreas 
of the Pig, 


ACTION AND CSES. 

Preparations of the Pancreas are active digestives of pro- 
toids and amyloids, and are used with great snccoss to peptonise 
milk, gruel, and soups before administration in cases of 
digestive debility. They are not suited for separate internal use. 

PACIlYDEliMATA. 

Adepn Prceparatiis*— Prepared Lard. The 
puiiiied fat of the Hog, Sus scrofa. 

CharactevH rmd tentH, — A soft white fatty substfince, molting 
at about 100'’ Fahr. Has no rancid odour. Dissolves entirely 
in ether. Impurities. — Common salt and starch. 

Composiiion. — Lard consists of 00 per cent, of olein and 
stearin, with some palmitin. Olein, OsHgSCiHHjjaO.,, is a 
^tfid oil, a compound of oleic acid, C^gHasOg, and glycorjd, 
QiHq. Palmitin and stearin are solid oils, compounds of 
glyceryl with palmitic acid, and stearic acid, 

HCifllisjOa, respectively. 

^Preparation. 

Adeps Benioatus.'— Prepared Lard, 50; Benzoin, 1. 

From Benzoated Lard is prepared: 

Unqubntum Simplex.—- 3; White Wax, 2; Almond Oil, 3. 

Prepared Lard is eontaitied in Emplastrum Oantharidis; 
either Prepared or Benaoated Lard in many ointments. 


ACTION AND USER 

Lard is a simple emollient, forming the basis of many of 
the oflBcial ointments. Benzoated Lard does not become 
tfincid like the other, w'hich for the same reason is now in a 
measure replaced by Faraifin. 

CETACEA. 

A concrete fatty sub- 
atance, obtained, mixed with oil, from the head of the 
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Sperm Whale, Physeter xnaci'ooephalus, inhabitiii]^ 
the Pacific and Indian Oceans, It is separated from 
the oil by filtration and pressure, and purified. 

Characters. — Crystalline, pearly white, g^listening, translii- 
cont, with little tiwte or odour ; powdered by addition of a 
little spirit. Scarcely unctuous to the touch; melts at 111*' to 
122® Pahr. Soluble in ether, dJoroforin, or boiling spirit ; not 
in water. Stthstance resembling Spermaeeti : White Wax, known 
by general appearance and hardness. 

Composition. — Spermaceti is a fat, eetin, (leHMaCiyilgidM, 
containing not glyceryl but eetglie aleoholf C^yHyaOH, in com- 
bination wnth pahnitie acitly 

IWparatwn, 

Unguentum Cetaeei.— 5 ; White Wax. 2; Benzoin, I ; Almond 
Oil, 20. 

Cetaceiim ts used in preparing Charta Epispastica, 


USE . 

S])ermacoii is an emollient, and is also employed for 
pliannacoutical pui'])Oses. 


AVES. 

Ovi Alliuinen.— £gg AiJIumkn. The liquid 
white of the egg of Uallus Banckiva, veir. domesticus. 

Compmition. — White of Egg contains 12-5 per cent, of 
albumen^ with a little sugavy inorgfinis salts^ and 86 per 
cent, of water. 

From Oci Albumen is made: Solution or Aluumen. — Ax)pendiXy 
B,V. One White to 4 oz. ,of Water, Used in testing. 


ACTION AND USES . 

White of Egg is demulcent and nutritive, of value in 
irritability of the stomach. It is also a valuable antidote in 
lioisoning* by conosivos and irritants, csj)ecially perchloride of 
inei-cury, siuphate of copper, lead, and mtrate of silver. 

'OvI Vltell||S**^YoLK OF Egg. The yolk of the 
tA G^Hus Banckiva^ mr* doniei^ticuH. 
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OompoHiiian . — Yolk of K«:g containn only por cent, of 
albumen^ and a modifi(‘ation of it called vitellin (not precipitated 
by load or copper) ; 14 i)or cent, of casein; 30 per cent, of 
fattp bodies^ containinpf phosi>liorus and colouring matter 
soluble in ether ; salts; and 52 per cent, of water, 

Ovi ViteUas is an important bigredwnt o/Mistiuia Spiuitus 
V iNi Gallici, Egg Klip. Rce page 152. 


ACrriON AND USES. 

Yolk of Egg ifl highly nutritive. Egg Flip is a valuable 
food and stimulant in conditions of extrena* exhaustion. 


Isinglass.-“The swimming ])laddor or somid of 
various species Acipenser, prepared, and cut into 
lino slu'eds. Appendix B.P. 

Characters, — Light, coriaceous, whitish or yellowish, somi- 
transparont, inodoi’ous, tasteless ; insoluble in cold, soluble in 24 
of boning water, a transparent jelly forming on cooling. 

From Isinglass is made : Solution op Isinolasr, 1 in 30, 


ACTION AND USES. 

Isinglass is nutritive. It is also used in chemical testing. 

Olemn IWorrhiia?.— Cod-Liver Oil. The oil 
extracted from the fi'eah liver of the cod, Gadus 
Morrhua, by a heat not exceeding 180® Falir. 

Characters and test , — Pale yellow; odour slight, fishy; 
taste bland, fishy, A drop of added to a few drops of 

the oil on porcelain, develops a violet colour, soon passing to a 
yellowish or brownish-red. Inferior oils. 

Composition, — Cod-liver Oil consists chiefly of olein and 
margariu (see Adepsy page 4U), Fith about 6 per cent, of ^free 
fatty acids (oleic, palmitic, stearic) ; traces of iodine, bronaine, 
trlmethylamin, and the ordinary inorganic salts of animal 
tissues an(| products. Some authorities give bile as a con- 
stituent ; ethers deny this entirely, the ftiliary constituents 
being mainly insoluble in oil. Dose, 1 to 8 fl.dr. 
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ACTION AND USES. 

1, IMMEDIATE LOCAL ACTION AND USES. 

The action and uses of oila exUrnalltf have been discussed 
under the bead of (Hewn page 314. Cod-livor Oil is 

sometimes rubliod into the skin of wasting children as a 
nutritive, and with perfect success ; but it imparts an objection* 
able (solour and odour to the body- 

Intfmally^ with a little perseverance, it is as easily taken 
as other oils ; and it is more easily digested, from the amount 
of free acid contained in it, which greatly facilitates ewiponifica- 
tion and emulsion as well as absorption. 

2. ACTION ON THE liliOOD. 

The fatty principles enter the cireukition, carrying with them 
traces of tho other constituents.' Increasing the richness of 
the chyle, the Oil improves the quality of tho blood, especially as 
regards the corpuscles, and is thus a hflsmatinic. 

3. SVECIFIC ACTION AND CSKS. 

Passing into the cells, Cod4iver Oil is a nutritive of tho 
first imporUnco, whilst the traces of iodine, bromine, phos- 
phates, and other salts doubtless prodiico a slight specific action 
when the oil is given continuously for months. The latter 
effects are, however, quite secondary to those of the oil proper, 
that is to its effects as a food. Fats and fatty acids appear not 
only to be oxydised in the tissues, but lo spare the metabolism 
of the nitrogenous elements. Cod-liver Oil differs from 
other oils (OUve and Almond Oils, cream, butter, etc.), chiefly, 
but not solely, in respect of the ease with which it is digested 
and absorbed. 

Cod-liver Oil is very extensively used in almost all kinds 
of chronic disease attended by wasting. The chief of those 
diseases are scrofula in its various forms, phthisis, chronic 
bronchitis, rickets, tertiary syjdiilis, chronic rheumatism, and 
general debility referable to misery, over-work, and under- 
feeding. In ronvalcsconce from acute illness it is of much 
service. It is also one of the best restoratives of the nervpus 
fqnotions, and of gimt value as a nendne tonic in neural^ 
headache, n^ental irritability, despondency, and other less 
definite disorders, referable to exhaustion or inherent debility 
of the i^vous centres. 

to instance where Cod-liver Oil is indicliated, the 
first poini: to be d^terfiiined is whether ii can be taken and 
digested. Besides thp difficulty of taste, other conditions 
eontra-indicate the ewbition of the Oil, namely, diarrh^ea^ 
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Cera Flava. 

% 

hnemoptysis, and oonsidomhle fever. Oastnc dyspepsia also 
suggests hesitation in the use of Oil ; hut if alkaline stonuichics 
are given before me^ls, and the Oil after, it will ho found to 
iigico perfectly in most cases. If Oil ho persistently rejected, 
it should he stopped for a time, and again cautiously tried, or 
given with Ether (10 minims of Pure Etlier to 1 dr. of Oil), 
W'ith an aromatic oil, wuth Creasote, or as an emulsion. 

HYMENOFrERA. 

Mcl. — H oney. A sacohanne secretion deposited 
in the honeycomb^ by Apis mellifica, the Hive Bee. 

ChnTMUn , — ^When recently separated from the honeycomb, 
it is a viscid tianslucont yellowish or brownish liquid, gradually 
hec'nming partially crystalline and optique. Odour peculiar; 
taste very sweet, characteristic. Impurities, — Starch, etc. 

Composition, — Honey is a complex mixture of several kinds 
of sttffar, i.e, canc sugar, giape sugar, and lasvulose or invorttid 
sugar (derived by fermentation from the cane sugar); wax, 
pollen, colouring and odorous matters, etc. 

'' Preparatioiu 

Mel Depuratum. --Made by melting and straining. 

JFrom Mel Depuratum is prepm'ed : 

OxYMEL.— S ; Acetic Acid, 1 ; Water, 1. Bose^ 1 to 2 fl.dr. 

Money i# also contained in Mel Boracis ; OxjTnel Scill® ; and 
Confectiones Fiperis, Scammonii, and Terohinthinm. 


ACTION AND USES. 

Honey increases the secretions of the mouth and throat, 
and thus acts as a demulcent, relieving dryness, pain, cough, 
and dysphagia. It is a popular ingredient of ^gles, Hnctuses, 
and cough mixtures, hut to be useful must he properly em- 
ployed, as the Oxymel, or in combination with Lemon, which 
has a somewhat similar action on the mouth and pharynx. 
Honey is also laxative and nutritive. 

Cera Flava.— Yellow Wax, Pi’epared from the 
honeycomb of the Hive Bee, Apis mellifica. 

Charaeters. — Firm; yellowish; fracture granular; odour 
agreeable, honey-like. Hot unctuous to the touch. Yields 
nothing to cold spint ; entirely soluble in oil of turpentine. 
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/>wjjyrriV<Vrf.-*>Sfarfh ; paraffins, molting under l^G’; resin, 
soluble in cold spirit ; soaps, etc. 

— Wax differs from ordinary fats in containing, 
as its base, not glyr*eryl, but another alcohol, mimic alcohol, 
CaoIIjjiOH, united with ccroHe aetd^ C^HgaCOOH. 

Frmn Cern Flava is made: 

C^ra Aiba. — White Wax, Made by bleaching Yellow Wax 
by exposure to moisture, air and light. Hard, nearly 
white, translmjcnt. 

^ rrep&ratiom^ 

Yellow or lYhite Wax is med in prepay inff many Plasters and 
Ointments, Charta Epispastica, and Pilula I'hosphori. 


USE. 

Wax is used only for pharmaceutical purposes. If given 
int('n\ally, it passes out in the fmc(‘S ontii’ely unabsovbed. 


HROTPTEItA. 

Coccus.— OocniNEAL. The dried female insect, 
Coccus Cacti, Beared in Mexico and Teneriffe, on 
Opuntia cochinillifera and on other species of Opuntia. 

Chararfers. concavo-convex, almut ^ inch long, 
transversely wrinkled, purplish-black or -grey ; yields, wh(‘n 
craved, a ijuce powder. Zmpifriiies.—Mfiy bo “ faced ” with 
various wnite or black powders to improve its appearanco ; 
those yield ^cess of ash. Fcsmnbles Kino, which is astrihgent. 

Composition* — Cochineiil contains a red colouring principle, 
ctmnlm Or earmmic acid, CuHjpa, brownish purple, amorphous, 
readily splubledn water and spuit. 

lh*eparMmi. 

Tinotiira Cocci. -I in 6 of JProo/ Spirit, Dm, J to IJ fl.dr. 

Coccus is also an wffredient of Tinctura Cardamoxni Com'» 
porita^ and Tmcttp:a Cinchonm Composita. 


USE. 


Cochineal is ni|pd as a oolouxtog matoTial onlyi 
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COLEOPTERA. 

Cantharis.— C antharides. The Beetle, Can- 

tharis vesicatoria ; dried. Collected chiefly in Hungary. 

Characters. — From J to 1 incli long, J inch broad ; with 
two long wing-sheaths of a shining coppery-green colour, under 
which are two brownish membranous ti-anspurent wings. Odour 
strong, disagreeable. Powder greyish-brown, containing shin- 
ing green particles. 

Composition . — Cantharis contains ’4 to 1 per cent, of can^ 
Ihandiny a greenish volatile oily and peculiar fattp bodies. Can- 
tharidin, CtoHi 204 , probably an acid, is obtained as shining 
colourless plates ; volatilo ; soluble in ether, acetic ether, glacial 
acetic acid, chloroform, alcohol, and oils; and is the active 
principle, being a most powerful irritiint.. Some of the other 
properties of Cantharides may be referable to the oil. 

Preparations. 

1. Aoetiim Canthaxidis. — 1; Glacial Acetic Acid, T; Acetic 

Acid, 9. 

2. Charta Epispastioa.— 1 ; White W'ax, 4 ; Spermaceti, IJ ; 

Olive Oil, 2 ; Resin, J ; Canada Balsam, J ; Water, 6. 
Mixed and spread on paper. 

3. Emplastrum Cantharidis. — 4; Yellow Wax, 2}; Suet, 2| . 

Rosin, 1 ; Lard, 2, 1 in 3. * 

4. Emplastrom Galefadens. — 1 ; Expressed Oil of Nutmeg, 

1 ; Yellow Wax, 1 ; Resin, 1 ; Soap Plaster, 8 ; Rosin 
Plaster, 13 ; Boiling Water, 6. 1 in 24. 

5. Liquor EpispaaUoufl.— 5 ; Acetic Ether, 20. 

Prom Liquor JSpispastict48 is prepared: 

OoLLoniuM Vesicans. — P yroxylin,!; dissolved in Blister- 
ing Fluid, 20. 

C. Tinotura Gantharidls*--! in 80 of Proa/ Spirit. Posa, 5 to 
20 min. 

7. Unguentum Cantharidis.—! ; Yellow Wax,*!; Olive Oil, 6. 


ACTION AND tTSES. 

1. IMMEDIATE LOCAL ACTIOK AND USES. 

Externally . — Canthaiis is a rubefacient and vesicant when 
appli^ to the skin, acting upon the nerves and vessels of the 
part like Mi^ard and other measures of the same class, as de- 
scribed under Sinapis^ to which the student i8 referred (page 

2b-8 
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227). Its effects differ from those of Mustard chioHy in being 
much less rapid, but of a more severe degree. The Emplustrum 
or the Charta h^ to bo applied for a few hours before a sense 
of smarting, heat, and burning is felt in the part; small 
vesicles then fonn, and at the end of eight to twelve hours 
have united into a single large bulla. The removal of the 
Cantharis after six hours, and the application of a Linseed 
poultice, will “raise the blister” more effectually and pleasantly, 
vesication is decidedly more rapid after the application of the 
Acetum, Liquor Epispastlcos, or Collodium Vesicans. When 
the blister has been develops, it is carefully incised, and the 
raw surface is then encouragod either to heal by simple dress- 
ing, or to discharge by the application of an irritant ointment, 
such as UnguenWm Sabinm. Cantharis is the vesicant in 
ordinary use for purposes of coimter-irritation. Blisters are 
chiefly employed to control hyperminia and the inflammatory 
process ; to promote the ab^rption of morbid products ; to 
relieve pain ; and to arrest spasm and other reflex symptoms. 
The principle upon which they are believed to act is discussed 
under CounterArritants (page d6i). Oantharidos is most fre- 
quently used in cerebral hyporasmia, being applied to the nape; 
in acute pleurisy, pericarditis, peritonitis, and meningitis, 
sometimes in the first stage, especially if 2 >^in be severe, but 
more frequently in the third stage, tio promote absorption of 
effusions and exudations ; in subacute or chronic infiamniation 
of the viscera, such as pneumonia, when resolution is slow, or 
the disease thretitons to become chronic ; and in subacute or 
chronic inflammation of peripheral parts, such as the con- 
junctiva, joints, bones, etc. Neuralgia, if distinctly local in 
origin and due to congestion or inflammation of the nerves, is 
sometimes completely relieved by Cantharides blisters; and the 
paisis of acute rheumatism are undoubtedly dispelled by the 
same means, which are further believed by some physicians to 
cut short the whole rheumatic process. A blister on the epi- 
sastriiim is a highly successful mode of treatment in some 
forms of gastric pain and vomi^g* 

In every instance Qantharis uiould be oautioudy applied 
to children, to persons suffering from kidney disease, and to 
the aged and infirm. The back must not be blistered in bed- 
ridden persons, lest bed-sores be produced^ Blisters must 
never be forgotten nor left too long m the skin, otherwise 
ulceratipn may be set up, as well as the remote local effects of 
the drug to bo presently described* 

-Cantharis is ah irritant to the mouth, throat, 
and an^must be given well diluted and in small doses 

of the Ttotore 
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2. ACTION IN THE BLOOD, AND SPECIFIC ACTION. 

Cantharidin enters tho blood both from blistered surfaces 
and from the stomach, and finds its way into all the organs, to 
which it clings rather tenaciously. In largo doses it disturbs 
the heart, respiration, and nervous system, producing a rapid 
pulse, headache, sensory disorders, mental confusion, and 
finally death by asphyxia. Bepeated small doses may cause 
disease of the capillaries, and set up changes in the solid viscera 
somewhat similar to those in chronic phosphorus poisoning. 

3. IIEMOTE LOCAL ACTION AND USES. 

Cantharidin is slowly excreted by the kidneys, appearing 
in the urine, which convoys it to the bladder and genital organs. 
Here it sots up a second set of local effects, similar to those of 
its immediate action. Small doses cause a sense of heat in tho 
porinssiim, itching of the meatUs, frequent desire to micturate, 
and some ^uresis. Larger doses sot up acute general parenchy- 
matous nephritis, with aU its characteristic symptoms, includ- 
ing scanty bloody urine, or even suppression ; the penis becomes 
swollen ; and painful erections occur, so that the drug has been 
described as an aphrodisiac. In women, Um uterus may become 
congested and menstruation brought on. 

In certain cases of kidney disease Cantharis proves a use- 
ful diuretic, and it is given in some genito-iirinary disorders, 
including spermatorrhoea; but it is too dangerous to bo 
generally used internally. For tho same reason care must 
be taken to prevent the absorption of cantharidin by tho skin. 

ANNELIDA, 

lIlrudo«<~THE Leech. 1, Sanguisuga medicinalis, 
the Speckled Leech ; and 2, Sanguisuga officinalis, the 
Green Leech. Collected chiefly on the Continent. 

Charaeters , — Body soft, 2 or more inches long, tapering to 
each end, plano-convex, wrinkTed transversely; back olive- 
green, with six rusty-red longitudinal stripes. 1, belly greenish- 
yellow, spotted with black ; 2, belly olive-green, not spotted. 

ACTION AND USES. 

The Leech is employed to abstract blood, each Leech re- 
moving, directly and by subsequent ^mmorrhage, an average 
of half an ounce of blood. The eflect of leeching is depictive ; 
to some extent counter-irritant. It is employed in a variety of 
congestive or infiammatory aflootions, superficial and visceral, 
as well as in cardiac distension and distrew. ISm page 607. 



4 ao .Matmria MBDicA, AtrD Thbaapeutics. 


STKOPSIS OF TBOEXABIJS AND ATOIAL PRODUCTS 
CONTAINKD IN THE BRITISH FHARMACOPCEIA. 














Syi^psis, 


421 


SYNOPSIS OP VEGETABLE AND ANIMAL PRODUCTS 
CONTAINED IN THE BRITISH PHARMACOPCEIA 
{coniinued). 


Juices. 


Acids. 


Dried : A. Citricum. 

Aloe A. GalUcum. 

GuttaPercha A. Lacticum 


Kino 
Manna 
Opium 

Fresh t 
Limonis S. 
Mori S. 

SsAiment froral 
ivies. 
Elaterinm 


{A. Meconfbunii 
;A. Oleicum 
iA.Salicylicum 
A. Tanniciun 
<A,Tartai*icumj 

i 


Alkaloids. 


Aconitina 

Apomorpbina 

Atropiua 

Beberinn 

Caffelna 

Cinchonidina 

Cinchoniua 

Cocaina 

Oodeina 

Conina 

Morphina 

Physostig- 

Pilocacpina 

Quinina 

Strychnina 

Veratrina 


Glucosioes. 


lAoid. Tanni-I 
cum 

Salicinum 

Santouinum, 


Oils. 


Neuteal 

fltlWCXPLES, 


.Concrete f 
■ M^risticm 

Theobromatisi 

|pi«ed : 
Amygdala 
Grotonis 
Liui 
OUva 
Eicini 


Aloin 

Elaterinnm 

Balicinnni 

fiaatcmimun 


Vclamt 

Anelbi 

Aniti 

AnthemidiB 
uputi 


Oils— coni. 


OleO'Eebins. 


Velatils — contj 
Cinnamomi 
Copaiba 
Goriandri 
Cnbeba 
Eucalypti 
Juniperi 
Lavandula 
Limonis 
Mentha Pi-| 
larita 
HeutbaViri-l 
dis 

Myristica 
Pimenta 
Pini Sylves- 
tris 

Eosmarini 

Euta 

Sabina 

Santali 

Siuapis I 

Terebmthina 


Copaiba 

Cubeba 

Elemi 

Terebinthina 
Canadensis 
Thus Ameri- 


Stearoptenes : 
Camphora 
Menthol 
Thymol 


Eesinb, 


Guaiad E, 
Jolapa E. 
Mastibhe 
Pix Bmrgvm. 
dida 

Podophym eJ 
Eeshia ^ ' 

C^ophylli tSoMmoidaE* 


Amylum 

Catechu 

Ohrysarobi- 

nnm 

LupuUnum 
Pix Liquids 
Saocharum 
Pur. 

Theriaca 


Balsahb. 


Benzoinum 
|B. Peruvia-I 
num 

Styraz Pra-| 
paratuB 
B. Tolutanum 


Girns. 


Acacia 

Tragacantha 


Special 

Vegetable 

Pboducts. 


Anihalb akd 
IAnimal Fbo- 

DUCTB. 


Adeps 

Cantharis 

Cera Alba 

Cexa Flava 

Cetaoeum 

Coccus 

Pel Bovinum 

Hirado 

'Lao 


‘Mel 

Gw Resins. Moschus 

.Oleum Mo 
rhttffi 

LAJiw^wvujnuuMA.vTi Alh 
Asatcefcida lOviVitt 
ICambogia iPepsiua 

Oalbanum iSaoohaxnixi 
Mjmba Lactis 
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CLASSIFIED TABLES OP TEE PHARMACEtJTIOATi 
PREPARATIONS OF THE BRITISH PHARMAOOP(ELi. 

Aoeta.^Cantharidia, Soill^ 

AqusB.— Anethi, Amsi, Aurantii Floris, Camphone, Carui, 
Chloroformi, Oinnamomi, Destillata, Fodniouli, Laiirocerasi, 
Henth^ Pijp^ritsB) Menthag Tiridis, Pimeutse, Rosso, Sambuci. 

Cataplaamata.— Oarbonis, Ooiui> Fermenti, lini, Sinapis, Sodas 
Oblorinatse. 

CliaztSB. — Epispastica, Sinapis. 

Confectioner— Opii, Piperis, Bossd Caninie, Kosse Qallicss, Scam- 
monii, Sennse, Bulpfiuris, Terebinthinso. 

Decocta.— Aloes Compositum, Cetrariss, Cincbonce, Granati Radi- 
cis, Hfiomatoxyli, llordei, Papaveris, Pareirso, Quercfis, Sarsie, 
Sarsfo Comiiositum, Scojiarii, Taraxaoi. 

Emplaetra. — Ammoniaci cum Hydrargyro, BcUadonnse, Cale- 
facieiis, Oantharidis, Ferri, Galbani, Hydrargyri, Opii, Picis, 
Plumbi, Plumbi lodidi, Eesinee, Saponis, Saponis Fuscum. 

Enemata.— Aloes, Asafoetidse, Magneaii Sulphatis, Opii, Tere- 
binthinso. 

Be86ntis9.~~AuiBi, Menthse Piperitss. 

Eztracta; 

1. Extract . — Colohioi Aceticum. 

2. Alcoholic ExtracU . — ^Belladonnss Alcoholicum, Oalumbss, 

Caxmabis Indicss, Oascarse Sagradee, Oolocynthidis 
Oomposituxn, GelMinii Alooholicum, Jaborandi, Jalapse, 
Lupuli, Nucis Vomicss, Papaveris, Physostigmatis, 
Rhamni Fkangulse, Ehei, Stramonii. 

3. AqacouB Aloes Barbadonsis, Aloes SoeotrinsB, 

Anthemidis, Gentianie, GlycyiThizss, Hssmatoxyli, 
Erameriss, Opti, Palreirse, Quaasise, 

A EOwr&U — Filicis liquidum, Mezcrei iStbereum, 

BttaiiiiiOiiii. ^ ^ 

5. FVesA Oolchl(^ Taraxaci. 

6. Grsea —Aconiti, Belladonnse, Oonii, Hyoscyami, 

Lactucss. 

7. Liquid — Belse, Casoarse Sagradse, Cimibif iigse, 

Cinohonte, Oocss, Krgotss, Filicis, Giyoyrrhizss, Opii, 
Pareiras, Rbamni Frangulas, Sarsse, Tasaxaoi. 

|Byoei1tta.^Aoidi Oarboliei, Aoidi Gallic!, Acidi Tasnid, Alum- 
inia, Amyli^ Borade^ Plumb! Subacetatiai, tTragacanthse. 

Aurantii Ootnf>odtmn» Bucbu, 

. Of^^ylU, Oaacfiar^ Oatecjbu, Obirete, Oin- 

Addmi Cufl^tadfe, Ousso, pi|^iyi8,"&got9e» GentiansB 
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Compositum, Jaborandi^ Kramerise, lini, Lupiili, Maticse^ 
Quassia, Rhei, Bossa Aoulum, Senegee, Sennse, Serpentariae, 
Uvae Ursi, Yalerians. 

Ii^ectiones Hypodermlcn. — ^Apomorphinso, Ergotiui, Morphine. 

Lamellsd. — ^Atropine, Cocaine, Physostigmiiie. 

Ltnimenta.— Aconiti, Atnxncnie, I^lladonne, Galois, Oamphore, 
Camphore ComiKwitum, Chlorofonni, Croto^ Hydrai^ri, 
lodi, Opii, Potassii lodidi cum Saj[>one, Saponis, Sinapis Com- 
positum, Terebinthine, Terebinthine Aceticum. 

Liquores. — Acidi Chromici, Ammonie, Ammonie Fortior. Ammo- 
xiii Acetatis, Ammonii Acetatis Fortior, Ammonii Citratis, 
Ammonii Citratis Fortior, Axitimonii Chlorid^ Arsenicalk, 
Arsenic! Hydroohloricus, Ajrsenii et H^drargyri lodidi, Atro- 
pine Biilj)hatiB, Bismuthi et Ammonii Citratis, Calcii Chlor- 
idi, Calcis, Calcis Chlorinate, Calais Saccharatus, Chlori, 
Epispasticua, Ferri Acetatis, Ferri Acetatis Fortior, Ferri 
Dial^rsatus, Ferri Perchloridi, Ferri Perohloridi Fortior, Ferri 
Pernitratis, Ferri Persulphatis, Gutta Percha, Hydrargyri 
Kitratia Acidus, Hydrargyri Perchloridi, Ipdi, Lithie Elfervea- 
cens, Magnesii Carbonatis, M^nesii Citratis, iMorxihine Ace- 
tatia, Mozphine Bimeconatis, Morphine Hydrochloratis, 
Plurnbl Bubacetatia, Plumb! Subacetatis Dilutus, Potasse, 
Potasse Effervescena, Potassii Permanganatis, Bode, Bode 
Chlorinate, Bode Eifervesoens, Boclii Arseniatis, Sodii Ethyl- 
atia, Strychnine Hydrochloratis, Zinc! Chloridi. 

LoUones.— Hydrargyri Flava, Hydrargyri Nigra. 

Mella.— Boracis, Depuratum ; Oxymel, Oxymel Scille. 

MlBtims.— Ammoniaoi, Amygdale, Creasoti, Crete, Ferri Aroma- 
tica, Ferri Composite, Guaiaci, Scammonii, Benne Composite, 
Bpiritus Vini Gallic!. 

Muollaglnd8.«--Acacie, Amyli, Tragaoanthe. 

Olea,— Amygdale, Auethi, Anisi, Anthemidis, Oaiuputi, Canii, 
Caryophylli, Cinnamomi, Oopsibe, Coriandri, Orotonb, 
Cubebe, Eucalypti, Juniperi, Lavandule, limonis, Lini, 
Menthe Piperite, Menthe Viridis, Moi^rhue, B^^tice, 
Myristice Expressiim, Olive, Phosphoratum, rimente, 
Pini Bylvostris. Hicini, Rosmarini, Rute, Sabine, Santali, 
Binapis, Terebinthine, Theobromaiu. 

Oleata. —‘Hydrargyri, Zinci. 

Oleo-Eofilna.'^ubebe. 

PUnle.— Aloes Barbadensis, Aloes et A^festide, Aloes et Ferri, 
Aloes et Myrrhe, Aloes Bocotrine, Asafostide Composita, 
Oambogie Composita, Qolocynthidis Composita, Colom^* 
Mis et £&osoyami, Conii Composita, Fern Oarbonatb, Jbvri 
lodidi, Hydrargyri, Hydrari^ SubcblorMi Composita, 
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I]3ecacimnhie cum SoillA., Phospbori, Plumbi cum (^io, Hhei 
Coinposita, SaiK)nis Compoaita, Scammoziii Ck»miK)sita, Scillsa 
Compoaita. 

Ftaveres.—Amygdalie Compositus, Antimonialia, Catechu Com- 
poaitus, Ciimamomi Con^aitus, Oret» Aromaticua, Crct® 
Aromaticiis cum Opio, ISlateriui Oompoaitua, Glycyrrhizw 
Compoaitus, Ipccacuanhse Coin];>ositu8y Ja1ax>8e Ooinpoaitus, 
Kino Oompoaitua, Opii Compositua, Bhei Compositua, Scam- 
rnoni*. Compositua, Tragacantase Compositua. 

SplritUB.— ASthcria, AEtheria Conmoaitua, AStheria Nitron, Ammo- 
niao Aromaticua, Ammoniae Fcetidus, Armoraoite Compositua, 
Oajuputi, Campliorw, Chloroforml Oinnamomi, Juniperi, 
Lavandulae, Mentli* Piperitse, Myriaticse, Rcctificatua, 
Boamarini, Tenuior, Vini Qallici. 

SaooL — Belladonnie, Oonii, Hyoscyami, Scoparii, Taraxaci. 

SapjmsltOTla. — ^Acidi CarboUci cum Sa^ono, Acidi Tatinici, Acidi 
Tannici cum Sa]>one, Hydrar^ri, lodoformi, Moriiliimo, 
Morphinse cum Sapone, Plumbi Compoaita. 

Syrupl. — Simplex ; Aurantii, Aurantii Floris, Chloral, Ferri 
lodidi, Ferri Phoaphatia, Hemideami, Limonis, Mori, Papa* 
veris, Bhei, Bhoeados, Bosae OalUcce, Scillie, Sennae, 
Tolutanua, Zingiberia. 

Tab ellA.—Nitroglycerini 

Tlnctura. — Th(m made with ReHified Spirit are : Aconiti, Arniose, 
Asafcetid^e, Aurantii Becentia, Benzoini Compoaita, Cannabis 
Indicee, Capsici, Ohloroformi Compoaita, Chloroform! et Mor- 
phime, Oinnamomi, Oubebea, Ferri Acetatia, Ferri Perchlorid^ 
lodi. Kino, Laricia, Lavandulae Compoaita, Myrrhte, Nucia 
Vomicae, Opii Ammoniata, Podophylt^ Pyrethri, Sumbul, 
Tolutana, Veratri Viridia, Zingiberis, Zingiberia Fortior. 

Thou made with Proof Spirit are ; Aloes, Aurantii, Belladonnas, 
Buchu, Oalumbaa, Camphorae Compoaita, Oantharidis, Garda- 
momi Comporita, Oaacarillae, Catechu, Chiratae, Oimioifug«}, 
Cinobome, Cinchonas Compoaita, Cocci, Colchici Seminum, 
Oonii, Crooi, Digitalis, Ergotee, Gallse, Gelaemii, Gentianae 
C^mi^aitaj Hyoecyami, Jaborandi, Jalapes, Krameriee, Limo- 
nis, Xobelise, Lunuli, Opii, Quasaiae, Quinines Ammoniata, 
Bhei, Sabinee, Sdlhe, Senegas, ^nnee, Serpentariae, Stramonii, 
Valerianae. 

Those made wUh Aromatic Spirit of Ammonia, or Ammonia, are : 
Ouaiaoi Ammoniata, Opii Ammoniata, Quininffi Ammoniata^ 
Valatianae Ammoniata. 

0n^ la iffhleh Piker U ^teed : Lobelias iEtherea. 

Om lit fdhich Tinohim of Orempft U need; Quinliife. 
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TrooliiBCl.*>-Acidj Benzoici, Addi Tannici, Bismuthi, Catechu, 
Ferri Bedacti, Ipeoaouanhee, Moiphinie, Morphine et Ipe- 
cacuanha}, Opii, Potassii Chloratis, Santoxiini, Sodii Bicar- 
bonatis. 

Ujigruenta.--Acidi Borioi, Acidi Carbolici, Acidi Salicylici, Aco- 
nitinae, Antimomi Tartarati, Atropinee, Belladonnas, Oalaminae, 
Cantharidis, Oetacei, Ch^sarobini, Creasoti, Elemi, Eucalypti, 
Gallse, Gallse cum Opio, Glycerini Plumbi Subacetatis, Hydrar- 
gyri, Hy<kargyri Ammoniati, Hydrargyri Compositum , Hydrar- 
gyri lodidi Kubri, Hydrargyri Nitratis, Hydrargyri Kitratis 
Dilutum, Hydrargyri Oxidi Kubri, Hydrargyri Subchloridi, 
lodi, lodoformi, Picis Liquidas, Plumbi Acetatis, Plumbi Car- 
bonatis, Plumbi lodidi, Potaasae Sulphuratae, Potassii lodidi, 
Kesime, Sabinas, Simplex, StaphiBagriae, Sulphuris, Sulphuris 
lodidi, Terebinthinse, Yeratrinte, Zinci, Zinci Oleati. 

Vapores.— Acidi Hydrocyanici, Oblori, Coninas, Creasoti, lodi, Olei 
Hni Sylvestria. 

Vina.-— Aloes, Antimoniale, Aurantii, Colcbici, Ferri, Ferri 
Citratis, Ipecacuaubae, Opii, Quininio, Kbei, Xerioum. 
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GENERAL THERAPEUTICS. 


CHAPTER 1. 

introduction: this foundations op rational trbathbnt. 

The terms Therapeutics and Treatment, althougli thev 
may at first sight appear too simple to call for analysis, are found, 
on careful consideration, to include four different notions. 
These we must study individually. 

1. Health. — ^The first notion involved in Treatment is 
a purely physiological one, the conception of healthy or the 
noimal state, from which the organ has departed, and to which 
it has to be restored. Health is the re^t of a number of 
natural influences acting on the individual, namely, the eatrifisie 
circumstances around him, and the intrinsic conditions which he 
brought into the world with him. Our organs having reached 
their present state by a process of evolution under the influence 
of the various natui^ forces which surround us, are obedient to 
these influences ; and when a definite change is thus produced 
upon them, we it the ^^physiolo^oal action” of the i^uence. 
Ine first point for the therapeutist to appreciate is, that just 
as the forces which surround us are Ihemselves constantly 
varying — the various conditions of the temperature, the air, 
oui food, in short our whole environment, being inconstant— so 
the physiolo^cal state of the body is not a constant quantity. 
We speak of a "normal” state, and call it "health,” but 
the first essential of life and health is power of change, that is, 
of accommodation to varying circumstances. 

2. Fhaxmaoodynamte : Physiological action.— The second 
elementary notion in the expression ** treatment” is, that 
we possess a certain power of interference, a control over 
the conditions and ditoumstances of life, and thus a 
certain control over Ihe health or physiological state of the 
individuaL A veryBttle consideration will enable us to ap- 
preciaie our power over the forces of nature. Most of ^e 
u^uenoes we have just consider^ as normal in their effects, 
and many that are entirely morbid in character, are wiUdn our 
oontrbh We can^alter the food we eat, air we brealixOi 
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our clothing, our sources of hcai; we may admit into our 
bodies substances which we find in nature^mineral, vegetable, 
imimal, or altogether artificial. On the other hand, we may 
voluntarily shun or reject such substances, and avoid many 
influences, whether for good or for bad, around us. To excess 
this control which we have over our organs and functions, 
through the conditions to which we can voluntarilv 
subject them, we say we act phyniologioaUy upon thm by such 
and such moans, or that such and such a subst^ce has such and 
such o.phymlog\Ml aeiioft; and the science that relates to this 
power which wo possess of modifying physiological activity we 
call Fharmaeodyiumiea, 

S. Pathology. — ^The conception of dia$ate is also included 
in “ treatment.” When the con<fitions which surround us become 
unusual or extraordinary, they lead to disturbance of the vital 
processes. If this be moderate, it is still included under the name 
of “ health but if considerable, it is called disorder or disease^ 
and the influence is called a morhid influence. It is essentially 
impossible to draw a line between health and discaso, just as it 
is impossible to divide influences into salutary or physiological, 
and morbid or pathological. The pulse is accelerated by joy, 
hj wine, by fever ; which of these conditions is health, which 
disease P All that can be said is, that the change from the 
normal state is frequently so definite that we cannot 
reasonably call it ** health,” that we must find another name 
for it, and call it ** disorder;” or if it be more marked, and 
attended by sufleiing, “ disease.” 

4. Eecoveiy.— Successful treatment necessarily involves a 
power of recovery. The body possesses abundant provisions for 
preventing disease, and of recovering from its effects. This 
power of meeting and overcoming morbid influences depends 
essentially on the great physiological law which we have 
already noticed, that the activity of the tiBsues and organs 
is not fixed and constant, but varies (within certain limits) 
with the conditions to which it is subjected. The body is 
abundantly provided with the following means by which this 
variation of functional activity can be secured: 

First, when occasion domands it, the organs can display an 
extraordinary amount of force, as we see in the case of a muscle 
such as the biceps, or the heart. The organs thus posse^ a 
cei‘tam amount of reserve force, which is fre(nientlj|r called into 
play as a means of preventing disease. But for this, we ^ould 
Dreak down in every part of our body as often as we made an 
Ultra demand upon it, 

Secondly, if this reserve force be constantly called into 
iflay by the coBtinuanoe of some extraoidinary cause; the 
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' increased activity gives rise to enlargement or hypertrophy of 
the organ, and what is known as mnpmsation is the result. 
This great natural method of prevention or recovery by 
coming the cause of disorder is w^ seen in heart disease, and in 
enlargement of one kidney when the other is diseased. 

l^tead of themselves meeting extraordinary circumstances 
by extraordinary activity, many organs are provided vrith regula- 
ting mechanisms, by whidi they can throw them off or escape from 
them, that is, earpel the cause of disorder. The stomach 

'dejects a heavy or improper meal; the heart can, to 
some extent, relieve itself of excessive peripheral resistance 
in systole, through the depressor mechanism; and the body 
heat is elaborately regulated by various nervous arrangements. 

Thirdly, the work of one organ may sometimes be under- 
taken by another organ, which thus removes the effects of the 
disorder. This is vvearious compensation, and is well 

seen at work between the kidney and other excretory organs. 
Fourthly, nature has various ways of insui'ing rest. 

Fifthly, even when disease and anatomical change have 
actually occurred, the body possossos means of recovexj of 
the nature of repair, which is associated wi^ nutiitive activity 
and frequently with the inflammatory process. 

These considerations teach us that just as our organs and 
functions continue normal, like ever 3 ^hing else in nature, in 
obedience to the laws under which they nave reached their 
present form, so, if they have become deranged by unusual 
influences, they will rotum to the normal when such abnormal 
influences have been overcome or removed. 

6. Therapeutics.— The following are the four foundations 
of rational therapeutics, (i) Inasmuch as the organs act in 
obedience to natural forces in and around us; since we 
possess the power of controlling thetie forces ; (8) since dis- 
order and disease are but the physiological phenomena, or the 
anatomical results of the disturbing action of ordinary or 
extraordinary influences ; and (4) smee the functions of the 
organs, and, it may be^ even their anatomical state will return 
to the normal, if the influences become nonhal : it logically 
follows that therapeutics as a science cpnrista iu bending to our 
will the numerous natural forces whicbt^aiffect the human body, 
or in counteracting or neutralising their effects by other forces, 
imtil, in either case nature returns to the normal. To handle, 
as it were, the natural influences which suiround us in such 
a manner as to effect this change on the functions of Uie 
body, is called treating the disorders or diseases of it. It is with 
this meaning that wo speak of rotimat treatment, 

Kpw it is evident that treatment may be of many kinds ; 
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1 . FrevexLtlTe tr0at]U6nt.^T!ie Bcience and art of preser- 
mg health is known as Hygiene^ which is manifestly founded 
on an accurate knowledge of physiology* If we thoroughly 
understood physiology, and had unlimited power over tha 
forces of nature, we might so preserve health that disease would 
be unknown. Unfortunately, we have neither this knowledge 
nor this power except in a sxnall measure, and hygiene is cor- 
respondingly imperfect ; but as far as it ^es, hygiene renders 
therapeutics unnecessary. 

Another form of preventive treatment is prophylaxia. This 
is something more than simple hynene or preservation of 
health; it recognises tlie causes of disease at work, and 
either avoids them or counteracts them by anticipation. 

Prophylactic treatment may be either negative or positive : 
a man may guard against infection by avoiding certain things, 
such as water which is poisoned by cholera or typhoid fever ; 
or he may have himself vaccinated to prevent sm^-pox, take 
quinia to prevent ague, or drink lemon-juice to prevent scurvy. 

2. Immediate treatment. — ^When hygiene and prophylaxis 
are powerless or cannot be employed, the case comes into the 
han^ of the therapeutist. The organism is disturbed, deranged, 
or diseased, and now there is an occasion for therapeutics^ 
for reTnedy, for relief y or for cure. All these terms manifestly 
imply a necessity tor interference, that is, the actual presence 
of derangement from the normal state, and they introduce 
us to our own proper subject. 

a. Removal of the cause, — Having met with a case of 
disease which we have fmled to prevent, we first naturally try 
to remove or destroy the causCy and thus restore the normal state 
We extract a foreign body from the finger, or a poison or 
indigestible meal from the stomach ; .we neutralise an acid by 
an ^kali ; we kill pardbites. In doing so, we simply follow 
nature’s second method of recovery, mw&ere are manifestly 
as many ways of effecting a cure as there are causes of disease. 
We may alter the food, and then we say the treatment is 
dietetic ; we may alter the atmosphere, and then we say the 
treatment is cUmatic; or we may employ the chemical and 
other substances confined in the PhEurmacopooia, when our 
treatment wUL become medicinal. 

A Symptomatie treeUment , — If we &iil to remove the morbid 
influence, we may attempt to neutraUse or eomteraet its morbid 
ejects on the body. Knowing tike physiological action of many 
different measm'es, we select such as act in an opposite direction 
to the morbid cause, and employ them to counteract it. As a 
method of treatment this is xnGmifestly much inferior to the 
prccscding ; we are now strikmg not at th^ cause of disease, 
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but only at its effects, ^till even limited ^wer may be of 
the greatest value; sometimes it is all that is required— we 
may have to treat only the effect that persists after the cause has 
ceased or been removed, especially in sensitive and vital organs. 
This kind of treatment is called symptomatlo, palliative, 
and under certain drcumstances expectant (easpectar 0 ^ to wait) ; 
it is manifestly a copy of the third method of natural recovery. 

It is evident that we have before us here an enormous field 
for researdi and apx^li'ntion. If we can but find a means, 
whether medicinal or not, whidi shall counteract each abnormal 
condition to which the body may be subjected, wo may defy 
disease. But here we are met by certain difficulties. Before 
we can horn to combat disease in this way, we must know (1) 
all about disease and its causes, that is, we must havo a perfect 
pathology ; and (2) all about the effects of therapeutical agents 
upon the body, that is, have a complete pharmacodyimmics or 
pharmacology. It is unnecessary to say how far either the 
one or the other of these is from being a complete science. 
Another discouraging fact is that there is a Imit to all hope 
of a cure, a limit to ^ treatment, because the morbid influence 
may have so far anticipated the remedial os to have altered the 
body structurally. If a limb is lost, we cannot restore it ; if the 
mitm valve is covered with diseased growth, wo cannot renovate 
it. But we are right when we maintain that these organic 
steuotural changes, gmve or hopeless as thc;|^ may be, arc but 
the results of the action of some cause with simple he^nnings, 
which we shall yet discover. As our knowledge of pathology 
advances we are steadily learning, more about the nature and 
origin of cancer, for which the Umb had to be removed ; moi’6 
about the causes of rheumatism, which covered the cardiac I’alve 
with unnatural growth. Ve ever euro cancer and rheumatism, 
we shall manifestly do so by influencing the causes or the 
beginnings of the two diseases : medicines may bo expected to 
affect morbid procmes rather than produetSy to alte^ morbid 
physiology rather than morbid anatomy. Wo do, however, 
possess certain means of treating oven structural changes 
of organs, as we shall discover when.^^wc come to discuss 
metabolism. 

The student is now m a position to contider the moaning of 
two terms constantly being employed in therapeutics— namely, 
rallimal treatment and empmealtreatm^^^ Treatment is said 
to he radUmal when it is suggested by all our chemical, physio- 
logical, and pathological knowledge. Such treatment must be 
suceessM if our observations are correct; it is founded on 
gteaiimtuxal laws which ainhftewn and tmders^ Empitieal 
tieakilieiit is foimaed on experienoe only, and oonfiMms to 
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no yot known law. It may bo, and frequently is, as successful 
as rational treatment, or sometimes oven more so; but whether 
successful or unsuccessful, we can offer no scientific reason for 
it. All that we can say is, that experience has proved incon- 
testably tliat a particular kind of treatment was beneficial in a 
multitude of instances, and that it will probably be beneficial 
again. We hope soon to know more about the various remedies 
that have been successfully employed ; and as wo acquire this 
knowledge, and come to be able to give a reason for their effects, 
'i,e, refer them to some great natuzm law, we shall transfer these 
remedies from the group headed empirical,” and add them to 
the group called "rational.” Therapeutics will become a perfect 
science when empiricism has thus without exception given 
place to rationalism. 

Plan of the following ohaptera — In approaching the study 
of the general therapeutics of the different systems of the 
body, wo will adopt the following plan suggested by the pre- 
ceding considerations: (1) We shall give a brief sketch of 
the physiological relations of the system. (2) We shall con- 
sider fully the phamiacodymmica of the same, dealing 
chiefly with the dru^ examin^ in the previous parts of the work, 
hilt referring frequently to non-medicinal measures, such as 
food, air, exei'cise, and baths. (3) A rapid sketch will be given 
of some of the pathological rdations of the system, those being 
selected which best serve to illustrate the action and uses of 
remedies, t.s. disorders or derangements rather than diseases 
of the pa^. (4) A brief reference will be made to the evidence 
of natural recovery in the particular system, and to the failure 
of such attempts, i.e, the qf treatment, (5) The rational 
therapeutics of the system, founded on the previous four divi- 
sions, will complete the account. % 


CHAPTER II. 

DIGEBTIOK. — THE MOUTH. 

I. Phtsiolooigal Relations. 

The process of digestion begins with the reception of food, 
more or less prepared by cooking. Buiipg its briefs stay in the 
mon^ the food is triturated and mixed with mucus and saliva, 
and its starchy constituents are partly converted into, sugar. 

«1. Food foims no part of the subject of the present work, 
and it will be sufficient to remind me student that the chief 
proxisMde principles of a proper diet are protffids, amyloids, fat. 
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Balts, and water. The relatiTe proportions of these constituents 
vary greatly in difEerent kinds of food. 

2. 1^6 9 »nm'y mms of the mouth (the ^losso-pharyng^ 
and the lingual and other branches of the trigeminus) receive 
and transmit to the cerebrum and medulla the impressions of 
taste, as they are commonly called, whether sweet (the pleasant 
taste referable toamylolytic action), bitter, salt, sour, hot, bum-, 
ing, v^arm, pungent, acrid, or hauseous ; and the many kinds of 
aromatic flavours, which are <Mefly, however, odours. In the 
medidla the gustatory impressions fhll into a qpedal centre, 
whence they are reflected (1) to the stomach, the functions of 
which they modify, as we sludl see ; and (2) to the salivary 
and mucous glands of the mouth, which they also influence, 
(^ofly throu^ the chorda tympani. Through &e same efferent 
nerve come other impulses : from the cerebrum, as the result of 
the sight, taste, smell, or even idea of food ; from the stomach, 
conveyed by the vagus ; and, doubtless, from many other sensi- 
tive parts, especially in the abdomen. 

3. The flow of saliva and mums is the result of the nervous 
impulses which have just been traced, and whidi stimulate 
the protoplasm of the epithelial cells and actively dilate 
the vessels. The saliva is secreted at the commencement of 
digestion, is intimately mixed with the food, and imparts to 
the bolus a faintly all^ne reaction which luui an important 
effect on secretion in the stomach. 

4. It Is well to distin^sh from the ordinary secretions of the 
mouth, the excretions which are also thrown out by the glands. 
Although these are but little appreciated in hesdth, they are 
familiar asthe source of certain unpleasant tastes in the mouth 
and odours of the breath, after pardcnlar kinds of food and 
drink, and many drugs, liich as Mercury and Iodine. 

6. The nwseuhr acts of masticatiQn and swallowing are 
guided by the afferent impresrions and by the will. 

n ,^ PlUniCA . 0q ]> TKAMIC8 . 

We come now to inquire, aceordmg to the plan which we 
have sketched, whether wo possess any msam of influencing 
the normal functioi^i of the mouth, and if so, how far such 
powers can be usefully employed. 

1. Ja 0 ^.»-We have absolute control over our food. Wo can 
withhold it altogether: we can alter its quantity and its 
quality as we plow, flkq^edally as regards the mouth, wemay 
mod^ fllie proportioii of amyloids in the diet, affM their oon- 
UUtm by o^eiy, cur convert them wholly or pSHtioUy into 
sag^,4«lbio adi^^ Malt extracts consist chiefly 

of end loidtoie, made ftmA malted gntiin and flour* 
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The control which we thus possess over food is the foundation 
of the vast subject of dietetics. 

2. The senaary apparatus in the month can be variously 
influenced. The variety of natural tastes and flavours 
of which we may avail ourselves is endless • artificial products 
are hardly less numerous. The art of cookery is much 
concerned with the proper use of these ; so is the growth of 
wines ; and the many natuxaL and artificial cozuliments act 
chiefly upon the palate, such as mustard, pickles, and sauces. 
Beyond the culinar^r an immense number of medicinal 
agents are contained in the materia medica which may be used 
in therapeutics proper, to act upon the tongue and p^ate, and 
thus upon the nervous centres and viscera. These may be 
arrattg^ as follows : (1) The great group of warm aromatic 
oils, including Cloves, AUspiee, Pepperxnmt, Rosemary, Lavender, 
Nutmeg, and many others, each with its own peculiar flavour; 
(2) bittern, such as Calumba, Quassia, Quinine, etc. ; (3) aro- 
matie bitters, of which Gentian, Orange, and Cascarilla are 
examples ; (4) the spirituous group, including Spirits, Wines, 
Chloroform, and Etlmr ; (6) pungent substances proper, such os 
Mustard, Horseradish, and Pyrethrum ; (6) sweet substances, 
including Sugar, Liquorice, Glycerine, etc. ; and (7) acid 
or sour substances, such as the Mineral Acids, Acid Fruits, 
and Acid Tartrate of Potassium, to which we shall presently 
return. 

The value of aromatics, bitters, and the other stimulants 
of the nerves of the mouth, lies in the fhct that whilst they 
increase relish or the enjoyment of eating, and thus the 
appetite and the amoimt of food consumM, they provide 
for the digestion of this increased quantity of nourishment 
by stimuhtting the secretion of the digestive fluids in the 
mouth, and, as we shall see in the next chapter, in the stomach 
also. 

The effect of these substances on the palate also affords us 
means of covering the tastes of nauseous medicines, of which we 
constantly avail ourselves. On the other hand, we may 
emplcrp' the unpleasant taste or flavour of certain drugs, such as 
Valerian and Assafoetida, to produce through the afferent 
nerves a powerful influence on the sensorium which we may 
sometimes have occasion to employ. 

3. SaHvary and mueom y^(iitds.^<-Sub8tanoes and measures 
which, increase the flow of s^va^aro called sialagogues {^iaKov, 
saliva, and Ayiv, to cause to flow), and indude the greater 
numto of the stimulants of the sensory apparatus just 
(fia8sifl6<L Of these the most important siaJago^eS are un« 
questionably diluted adds, including the OiluM Mineral Acids, 



434 Materia Mediqa and Thurapeutics. 


Carbonic Acid in effervescence, Yegett^le Acids and their salts, 
wines (which are til] acid to a degree), and acid fruits and juices, 
of which Lemon ma^r server as a type. The familiar e&ct of 
acid drinks in relieving thirst cannot, however, be entirely 
explained by their influence on the nerves of taste. Here the 
student is introduced to a great j^hysiological law, which we shall 
frequently have occasion to notice, that add tubdanees atimulata 
alkaline eecretiona^ and alkaline suhataneet stimulate add secretiotH. 
The action is probably a l^oal one, the acid or alkali, as the case 
may be, being quickly absorbed, and reaching the protoplasm 
of the glands direct. 

Other drugs aiot as ape^fie dalagoguea upon the ter- 
minations of the portio dura in the salivary glsmds, or on the 
cells themselves. Such are Jaborandi and its active principle 
Pilocarpine, Tobacco, Physostigma, Mercury and Iodine, and the 
indirect emetics Antimony and Ipecacuanha. 

Opposed to these measures are the antisialagogues, equally 
at our service, although but rarely employed. Such are indpid 
or nauseous articles of food or medicine, with which may be 
classed depressing emniimis and other nervous itiflueneea; dilute 
alkaline or soapy substances acting locally, such as Pota^, Boda, 
and Lime ; and certain articles of the first importance in the 
materia medica which act upon the secreting nerves, an^ may, 
therefore, bo called apec^ antisialagogues. The type of these 
is Belladonna (Atropine), with Hyoscyamus and Stiamonium 
(Hyoscyamine). Tobacco in excess has the same effect, as well 
as Opium. 

If the natural secretion fail, certain substitutes for the mucus 
may he employed, which are called demulcents {demuleerey to 
soothe), as they sheathe the mouth, ton^e, and fauces with a 
protective coating. Such are simple drinks, especially warm 
water, toast-water, water and milk; mucilaginoas prepara- 
tions, in a fluid or solid form, including barley-water, gruel, 
and linseed tea ; various preparations of gelatine and isinglass ; 
lozenges made with gums ; preparations of starch, eggs, honey, 
figs, and bread; palatable oils; syrups; and ice. 

4. The exeretiona of the mouth can also be influenced b^ 
means of substances which are thrown out of the system by this 
channel, such as lodiue, Lead, and Mercury. The therapeutist 
can haidly bo said to avail himself of this means of acrang ou 
the mouth, except in the case of Chlorate of Potassium. 

The moitioadm and insoHoation of the food can also be 
tegulate^ on the one hand bjf' ensuring time and care in the 
process of eating, and on the other ha^ by ordering sudh a 
met as is entii^ fluid, or may be thoroughly triturated md 
es^posed.to ih4 juioee of the mouth. 
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in. Fatholooxoal Bbx^ations. 

As has been already suggested, the pathological relations of 
the mouth and the first of the digestive process, are of 
less interest in themselves, for our present purpose, than from 
their bearing upon digestion in the stomach, and the farther 
progress of the food. 

1. We discover in the food the chief cause of all digestive 
disorders, whether it be unsuitable in quality, excessive in 
quanti^, or taken at over frequent or irregular times. 

2. Loss of the iensB of taste is familiar in fever, the result 
being further arrest of the salivary flow, and interference with 
relish and appetite, always a serious matter in such cases. In this 
or^nnection must be mentioned the unfortunate tastes of most 
dimgs, the difficulty of their administration, and the degree to 
which they interfere with the appetite. 

3. Disorders of the secretions of the mouth include chiefly 
disturbances of the quantity of saliva and mucus. The saliva 
is probably deficient in some cases of long standing indigestion ; 
and it is markedly wanting in acute febrile conditions, causing 
dimness of the tongue and mouth, thirst, loss of relish as we 
have just seen, ana inability to swallow, the morsel being 
rolled hopelessly about the mouth. A somewhat similar con- 
dition may be induced by depressing emotions, such as fear or 
gri^ ; or by certain medicine or dietetic substances, including 
Belladonna, Opium, and Alcohol. Excessive secretion of saliva 
and mucus salivation ’’) was very frequent in the days when 
Mercury was regu^ly administered tmtil the “gums were 
touched ; and is still occasionally seen from the same cause, as 
the result chiefly of acddont or imosyncrasy ; or as the effect of 
Iodine or Iodide of Potassium, under simil^ drcumstances. A 
rejlea^ salivary flow of a very interesting kind occurs at the 
ooixunencement of vomiting, and in some cases of |^tro- 
intestinal disorder, constituting one form of “pyrosis” or 
“water-brash.” In other cases salivation is pr^uoed by 
disease of the nervous centres. 

4. Derangements of the excretions oi the mouth are among 
the causes of the “bad taste” and unpleasant odour of 
the breath, coxmected with digestive derangements \ the other 
principal causes of the same being decomposition in the mouth, 
or excretion by the lespiratoiry jpassaM. Some drugs already 
mentioned have the same e&ootf such as Mercury, Iodine, 
Bromine, and Lead; and the pxeventioa of tlm* unpleasant 
action may be a difiioult task* 

A* Second only to the food ita^ as a 2 ^uent eauae of 
indigestion is the imperfect maimer in whim the imuAanM 
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processes in the mouth are performed, the solids being: imper* 
fectly masticated and insumciently insalivated from hasty or 
careless eating, or from disease or actual loss of the teeth. 

IV. Natural Rbcovert. 

We have next to enquire, whether natural recovery, as 
defined by us in the first chapter, ever occurs in connection 
with the mouth and its functions. Observation places this 
beyond doubt, in all the classes of disorder to which we have 
just referred. The sense of taste is restored after fever has 
gone. The secretions which have been deranged by the same 
cause, or by Atropine, Mercury, or Jaborandi, return to the 
normal quantity and quality when the disturbing infiuence is 
spent or has been removed. The excretions again become 
** sweet when the substance that disordered them has been 
completely thrown out. The teeth present side by side with 
decay a process of repair, which frequently counteracts it. 

There is, however, a limit to recovery in the mouth, as 
daowhero. The teeth decay and fall out ; and the other tissues 
may become involved in serious or hopeless disease. Even then, 
as we shall presently see, rational treatment is not impossible. 

V. Thbuapeutios, 

The rational treatment of diseases originating in the mouth 
is but the scientific application of the knowledge arranged 
under the previous four heads, respecting its physiology, Uie 
forces acting on the mouth which are at Our command, ^ 
causes and phenomena of its derangements, and the occurrence 
and limits of natural recovery. 

1. The JboA must always receive most careful supervision, 
not only in cases where it has been bad, improperly taken, or 
imperfectly masticated, but m every instance of msorder of 
digestion from whatever cause, in the mouth or other part of 
the alimeiiitaiy canal. ^'The details of dietetic treatment must 
be learned from other works. 

2^ The disordersof the srnsefy apparatm of the mouth very 
rarely call for treatment, bat we have oonstaat occasion to avail 
ooiaelves of our influeiice oter the nerves of taste lor the 
narpaae cl relieving dmmgemeata at the Mcretiumi, l%us 
deroieiicy d aalii^ and the distrassiiig ihirst and loss of relish 
wMch attend it in fevor^ may be reeved either through ihe 
ileryei d taste, d more by means of adds in the Ibmi 

of drmIcB, mich as water addula^ with the Miftdal' Ac^, 
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if not otherwifle unsafe, indudii^ the Tamarind of the pharma- 
copoeia, grapes, and oranges. FaiBng or instead of these, ice, sips 
of water, and some of the demulcents already enumerated may bo 
given. When tho deficiency of saliva, the &ynes8 of the mout^ 
and the lack of relish are less urgent but more persistent, as in 
chronic dyspepsia, we adopt more pleasing means of stimulation. 
We have recourse to aromatic, bitter, spirituous, and pmigent 
articles. We order food specially flavoured or made otherwise 
agreeable to the palate by artistic cookery. When the appetite 
after severe illness or in exhaustion from other causes, we 
recommend the patient to stimulate his palate with a little 
wholesome wine, which is at once acid, aromatic, and 
spirituous. We rouse the nerves of taste and tho secreting 
glands by simple or aromatic bitters in acid or alcoholic com- 
Wations before or during meals, or pungent and acid con- 
diments, such as mustard, pepper, and pickles. 

3. When it is desired to rouse the gustatory and secreting 
funOtions of the mouth independently of digestion, e,ff. in cases 
of paralyris of the mouth, and in the chronic thirst of Bright’s 
disease and diabetes, such substances as Pweihrum, Tobacco, and 
small doses of Pilocarpine are indicated. The dryness of the 
mouth and throat caused by Atropine or Hyoscyamine may 
require the suspension of the drug, or Jaborandi may be pre- 
scribed with it unless contra-indicated. On the other hand, 
salivation produced by drugs must be arrested by removal of 
the cause, such as Mercury, or by the exhibition of Belladonna. 

4. The treatment of unpleasant excretions from the mouth 
is rationally carried out by removing their cause, especially dis^ 
order of tbs stomach ana bowels ; deodorising the breath ; or 
imparting to it an artificial odour. 

fi. D^eots in the meehankcl appftratm of the mouth, espe* 
dally the teeth, have, as a rule, advanced beyond the limits ^ 
functional treatment. Even then treatment is not only possible, 
but dental surgery is one of the most rational and successful 
branches of local ^erapeutios. Short of this, much can be done 
by ordering food in a soft or fluid form, and dii'ecting that time 
and care be sj>ent by the patient over the process of masticating, 
tasting; and insalivating every morsel. 

Lastly, a.discussion of the action of drugs upon tho mouth 
introduces uO naturally to the therapeutics of the next stage of 
tlm digestive process— in the stomacll^i The substances which 
stimulate the nerves of taste are constantly employed, as we 
shall see, to produce reflex activity of the gasi^ functions ; 
and the thorough insalivation wim the alkaline juices of the 
mouth, for whicm they also providek may be u^ed as a powerful 
means of increadag the add secretion 
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CHAPTER in. 

DIGESTION. — ^THB STOMACH. 

I. Physiological Relations. 

Gastjuo digestion is mainly effected by the gastric juice, an 
add secretion 'which owes its solvent and diemical jpower to 
pepsin and hydrochloric add. The gastric secretion is stimulated 
by the mechanical presence of food; by the producie of digestion, 
p^ of which is rapidly absorbed; by impressions on the 
nervim centres, such as tastes, which were r^eired to in the 
ptoviouB chapter; and by the presence of saliva and other 
ailute alhalim Jtuids at the mouths of the tubules. During 
digestion the gastric vessels actively dilate ; the muscles move 
vigorously; by the end of four hours much of the proteids 
have become p^tones ; the sugar, starch, and fats are broken 
down or emulsified, but remain chemically unaltered ; and the 
whole of the products, constituting the phyme, are transferred 
to the duodenum. 

The nervous arrangement by which the stomach is stimu* 
lated, or prepared to receive and digest food, is chiefly a local 
one ; the contact of food, digested products, and dilute alkalies 
acting on ganglia in the gastric wall itself. Besides this, the 
stomach is connected with a centre in tbe medulla, and with the 
cerebrum, by means of afferent and efferent nerves — the vagus 
and the sympathetic. The impressions which thus readi the 
sensoxium and the gastric centre are reflected as impulses to the 
stomach, through the efferent nerves ; which also convey from 
the cerebrum the impulses generated by sensations of taste, 
jui.we saw in the last chapter, as well as by the smell, sight, or 
id^ food. Besides these, numerous impressions from the 
intestines, liver, kidneys, and generative organs, indeed from 
all impressionable parts whatsoever, influence the stomach by 
being reflected to it through its centre in the medulla. The in-* 
fluenoe of these nervous kupuLses upon the stomach is very 
marked. They affect the secreting glands, the vessels, and the 
muscles, exciting, arresting, or otherwise modifying, as the case 
may be, the secretion of gastric juice ; and under certain dreum* 
stances they give rise to vomiti]^* ^ 

n. Puabmacodynamics. 

We have now to inquire how many of the conditions which 
influence gastiio digestion are under our oon^l : how far we 
can act phyaiologic^y on the stomach. 
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1. We liaye complete power over all that enters thestomadh. 
in the form of and (^nk, and much influence, as we 
have seen, over swivary digestion. Even if the food have left 
the mouth and reached the stomach, we can evacuate its contents 
by means of the pump, or by the use of emetics, which will be 
considered in chapter iv. 

2. As regards the gastric juiec^ wo can increase its flow in 
many ways. We can irritate the tubules mechanically by the 
charabter of the food, making it more or less solid as may be 
required. Wo may provide, as the first part of the meal, sub- 
stances, Such as soup, which will bo rapidly peptonised and 
absorbed, and stimulate the follicles to abundant secretion. 
We can subject the secretion to nervous influences which are at 
our command, such as the agreeable sensation^ of taste, which 
are aroused by artistic cookery, wholesome condiments, and 
grateful wines, as well as by pleasing associations during meals. 
The activity of the glands may be increased through the 
medium of the local circulation hy various means to bo pre- 
sently described. Further, we can provide for modemto 
alkalinity of the contents of the stomach, hy increasing the 
salivary flow. The same end may he secured more certainly 
by the administration of dilute slimline solutions before meals, 
such os Bicarbonate of Soda, Sal- volatile, or Liquor Potassm, 
which are amongst the most useful and generally employed of 
remedies, and constitute the alkaline etomadbdCB. We can go 
even farther than this, and modify the amount either of the 
pepsin, or of the hydrochloric acid, or of both, by giving them 
along with the food, and thus constituting them d^stiya 
adJnvanta 

3. The activity of the nerces of the stomach is readily in- 
fluenced in either direction. We may increase their sensibility 
by administering the same series of hot substances which we 
studied in the mouth, such as Alcohol, Aromatic Oils, Pepper, 
and Kustard ; the effect being not confined to a sense of warmth 
in the epigastrium, but extending to stimulatian of the local, 
and even the geneial circulation, and the associated nervous 
structures, as we sliall presently see. These substances, as well 
as the aromatic bitters, such as Gentian or Orange, and the simple 
hitters, such, as Oalumha, have the effect Ol stimulating the 
nerves, dilating the vessels, and possibly increasing the atSivity 
of the glands and muscles of the stomach, whilst they create 
the sensation of hunger, probably by setting up those changes 
in the gastric wall. They form, therefore, other groups of 
stomachtes, tiie arematle, eidrituons, bitter and pungent 
etonuiwliiOe. pn^the contzary> ^e may appease the eenee of 
hunger hy^subh artificaal meahi aet«ibacM smoking. 
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Equally powerful is tlie influence of many substances and 
measures, as gastric sedatiyes, in reducing the sensibility of the 
afferent nerves, and thus interfering with gastric sensations, 
and the gastric functions which depend upon Uie reflection of 
impressions* Ox)ium is thus all-powerful in preventing or re- 
lieving pain in stomach, and in arresting the ^stric secre- 
tions and movements. Diluted Hydrocyanic Acid and Bella- 
donna and its allies, also act in this way ; as well as Carbonic 
Acid in the form of effervescence ; water, either as hot as it 
can be drunk or in the form of ice; Bismuth, whetlier me- 
chanically or physiologically is uncertain; and Oxalate of 
Cerium in a manner which is still quite obscure. A nuniber qf 
drugs remove causes of irritation, and are thus gastric seda- 
tives, such as Oxide of Silver, Creasote, and C^holic Aci^ 
which arrest disorder of the mucous membi’ane. Various appli- 
cations to the epigastrium, including poultices, fomentations, 
and blisters, afford a convenient means of soothing the gastric 
nerves refleriy through the nervous centres. 

4. The ciretilation in the stomach is also so far under our 
control, as we have already seen. The many substances which 
stimulate the nerves also redden the surface of the mucous 
membrane, by dilating the vessels and increasing the local blood 
flow within physiological limits, such as Alcohol, Ether, 
Aromatic and Pungent articles (Pepper, Mustard, Capsicum, 
etc.), and Bitters. Besides these, ^ere are numerous su^tances 
of a more powerfully irritant nature which we note chiefly 
lor the purpose of suggesting caution in their employment for 
other purposes. Arsenic, Iron, Mercu^, and indeed the salts of . 
most of the metals : Senega, Digitalis, and Scilla ; Oolchicum 
and Veratrine, are examples of drugs wUch are specially apt to 
derange digestion. On~the other hand, the local circulation can 
be render^ less active by means of Acids; salts of Silver, 
Zinc, Lead, in small doses ; Ergot, Opium, Tannic Acid, and 
the many vegetable astringents containing it, such as Kino, 
Catechu, and Cinnamon, ^eso are gfistrlc astringents, and 
indirectly, therefore, another class of gastric sedatives, 

5. The movements of the stomach can be readily modified. 

The eneiOT of the churning movements increases with the 
acidity of the chyme, and we can take advantage of this know- 
ledge by administ^ng adds after meals, such as Diluted Nitric, 
Hydrodiloric, m: Kitrohydrochloric Acids, which are thus 
anotiier daas of gastric sometimes called gastric or 

stomachic tonics. Spedfle narvo-muscular stimulants, such as 
Strydbuine, probably act in the same way, as well as the 
stipiulants cl tiie nerves and vessels, especially Ether and 
VoktUe Oils. That pecnliair excitation ofnhe movemmrts of 
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the stoBi^ which is called mesis or voxnitmg, will he spocially 
described In the next chapter. 

Per eontrat the gastric movements may be directly dimi- 
nished by Diluted Hydrocyanic Acid, Opium and Morphine, 
Carbonic Acid and all efiervesoing diinhs ; by the Alkalies, 
which reduce acidity ; as well as indirectly by remedies which 
soothe the nerves and the vessels, as we have seen. 

6. We have already referred to our influence on the eon* 
tents of ihe stomach — ^to the food, and to the acidity of the 
diyme. The reaction may be neutralised or completely changed 
by Alkalies or Alkaline earths, which are thus antaotda* Bejrond 
these. Charcoal absorbs the gaseous products of digestion; 
whilst Sulphurous Acido Sulphites and Hyposulphites, Oarbolio 
Add, Creosote, the Aromatio Oils, and possibly all Bitters and 
Vegetable Astringents in some degree correct decamposition— 
gaMtxlo disinfectants. In this connection mention must be made 
of many antidoteB, which act upon poisons in the stomach. 

7. Action of carminatives. — ^The effects of Aromatic and 
Pungent Oils, g£ Alcohol and Ether, in rousing the nerves of the 
stom^, in increasing the activity of the gMtno drculation, in 
exdting muscular contraction, and in modifying the contents, 
have been separately described; and we ma^ add that they 
probably at the same time relax the cardiac orifice. The result 
IS eructation, and rdief of g^eous distention, of cramps and 
pain, the whole bdng so striking and compete that these 
substances have been grouped together under the ^cial name 
of oamUiiatlvBs (earmino^ 1 soothe). Their effect is, however, 
more than local. The nervous impressions produced by car- 
minatives spread even beyond the stomach and its sympathetio 
ganglia to the cord, meonlla, and brain, and reflexly* to the 
heart and vessels, and cause {^eral stimulation, bolli of the 
bodily and the mental faculties. Carminatives are thus one 
form of diJitsibU stmulants. 

m. PathoiiOOIOA!:. Eolations. 

Derangement of gastric digestion, or dyspepsia, W probably 
the «mo8t common (usorder ox tha human IxKly, and m$y tie 
tak^ to illustrate, in a general way, the rational tr^tm^ of 
diseases of the stomach. 

By far the most frequent causes of derangement ^of the 
stomach are to be found in the quantity and quality of the 
food; in its imperfect mastication and insalivation; in defl- 
ciency or in excess of fluids, whidi dilate the gastrio juice and 
cih^k seoareUon; and in tlie abuse of alcohoL Oertam drugs 
in common are also apt to cause indiges^oni such os 
Opiumy Ats^c, Iran, Digitans, and ScUk. Organic disease of 
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the stomaoh itself necessarily leads to the same result, llxcess 
of the gastiic juice is rare. As a rule, the juice is deficient in 
relation to the amount of food taken, whether from excess of 
&e latter or from absolute diminution in the secretion, for 
instance, in debility after iUness. Again, either the pepsin or 
the hydrochloric acid may be deficient, or impod^ in its 
special action. Gastric indigestion is occasionally of nervous 
origin: depressing mental states readily arrest the action of 
the stomach ; and morbid impressions originating in the Hver, 
intestines, kidneys, or uterus, often have the same effect. 

Disorder of &e muscular functions of the stomach may also 
cause dyspepsia. Feebleness of the churning movements 
leads to imperfect exposure of the food to the action of the 
juice ; feebleness of the expulsive efforts delays the removal of 
the (^yme, exem of which arrests digestion. In other cases, 
excessive peristalsis hurries the food into the duodenum before 
the process of gastric digestion has well commenced. 

If from any of these or from other causes, the contact of the 
food and the gastric juice be deficient, the process of digestion 
becomes disturbed. The secretion, unable to effect complete 
conversion of the proteids into peptones, pioduces some pmtial 
chemical change, m them ; the other constituents of the food 
are also broken up ; and — ^what with the unnatural products, 
and, in the case of a heavy meal, the excess of peptones them- 
s^ves — the process of digestion is completely arrested. A 
decomposition occurs, asso(^ted with the formation of organic 
adds; the sugar, starch, and fat probably become paxmlly 
changed ; and the contents of the stomach are converted — ^not 
into the nonnal diyme, but into a sour, fermenting mass with 
abundant' development of gas. The stomadi becomes dis- 
tended, and the neighbouring organs impeded in their action, 
especially the heart. The nerves, vessels, and glands of the 
stomach are irritated by the products, so that the mucous 
membrane swells ; the rosy hue passes into paUor ; and the 
Buifhce is coated with a tenacious mucus. The gastric and 
assooiatod centres ere powerfully excited; and impulses are* 
sent oik yhich lead to hiooup, eructation, and vomiting. If 
these do not give relief, the contents p^s into the bowel, 
irritate it also by their excessive acidity, and give rise to 
duodenal dyspepsia and diarrbeea. Even when the urgent 
symptoms have subsided, the morbid pnatomical condition 
remains for a time associatod with an excessive secretion of 
mucus; the digestive power is arrested; pain and fulness are 
felt ; and loss of appetite (anorexia) and nausea are complained 
el. All ttiose smptoms will call for relief treatment 

In ohronio agitpepsia the attacks are mufh less seyere, but 
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pi*actiGally continuous. This may depend on organic disease 
of the stomach, sudi as cancer ; on nervous disorder ; on diseaso 
of other organs, e.g, the kidney, or of the system generally, 
such as gout or t^ibcrculosis. The muscular power of the 
stomach also becomes weak in chronic dyspepsia, the peristaltic 
movements less vigorous, the organ possibly dUated, and the 
action of the orifices disordorod. 

rV. Katubai. Bbcoveuy. 

Acute dyspepsia generally pewses off within so many 
hours or days if left entirely without treatment, vomiting 
being obviously a natural provision for its relief, and the sub- 
sequent nausea or anorexia a means of preventing the intro- 
duction of fresh food and affording the stomach temporary rest. 
These are valuable suggestions lor treatment. The duration 
and degree of suffering in acute indigestion may, however, be 
considerable ; and the violence of the symptoms, such as vomit- 
ing, may lead to injury or permanent disease. Therapeutical 
interference is therefore essential. Organic diseases of the 
stomach are frequently beyond treatment in themselves, but 
most of the distressing Symptoms by which they ore attended, 
are perfectly capable of relim. 

V. Thbbapbutics. 

The conclusion to be drawn from the considerations in the 
preceding sections is manifestly to the effect that certain 
disorders and diseases of the stomach are capable of rational 
treatment. 

1, Frophylaetid Treatment. — ^Prevention is essentially the 
proper means of treating dyspepsia. The common causes of dis- 
order, and the opportunity of removing them, are constantly at 
hand. Prevention here lies almost entirely in the direction of 
diet, and includes care with respect to the quantity and quality of 
the food, the frequency and general arrangement of the iheals, 
the circumstances, social and otherwise, under which 4£e fbod is 
laken, the thorough j^erformance dij^^rion in the inouth, the 
amount of fluids with meals, inelumng alcohol, and other 
matters which do not call for discussion here. IHeting k the 
meat impertant part of the treotpimt of ind^eation : without 
attention to it, medicinal treatment is. of no avail. 

Neact to the food, the most ready, but not the most adviaableK 
means of preventing dyspepria is fundriied by Ihe gastric juice 
itself, or Its important conisti^ents, artificially administerodL 
Hydxooldoric Add and Pei»dn may be given a|i(mB or com* 
bined, eidmr duriim or hnmediately afl^er mdda t ^4^ 
maytofiMftfi^ to itfhtim prnoesp 
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of cooking, of a dig^estive extiaot^ made from the mucous 
membrane of the stomach, or from the pancreas, of the calf 
or pig. 

The therapeutist ^ould endeavour, however, to adopt a 
much less artidcial method of treatment than this. He should 
try to call into play some of the iniluences to which the gastric 
flow is peculiarly sensitive, and thus to increase the natural 
juice, instead of borrowing its constituents from other sources. 
Fix'st, he will ensure a certain mechanical oifect of the food on 
the stomach, by seeing that slops ” are not indulged in, at 
the some time remembering that a snudl quantity of a warm 
nutritive fluid dish, such as soup, which will be quickly 
absorbed and stimulato the follicles, is the best commencement of 
a considerable meal. Drugs will also be proscribed. The most 
powerful medicinal stimi^nts of gastric activity must reach 
the stomach distinctly before meals. Those which increase the 
activity of the nerves and vessels, and indirectly the activity of 
the glands and muscles, namely alcoholic, aromatic, bitter 
and pungent stomacbics, ore ^st given in combination, 
w tinctures of Gentian, Orange, Cascarilla, Ghiretta, 
etc., variously combined with spirits such as Spiritus Ammonim 
Aromatiens, Spiritus Myristicas, Spiritus Armoracim, or Spiritus 
Ghloroformi. A still more powerful gastric stimulant is to be 
combined with these, viz. an alkaline stomachic, in the form of 
a preparation of Potassium, Sodium, or Ammonium, the Bi« 
carbonate of Sodium boing, for many reasons, the salt most 
frequently selected. Let it be carefully noted that tlio alkali 
must be given with the aromatic bitters, shortly before meats. 
This eohstitutes the routino medicinal treatment of dyspepsia, 
and wo may repeat that the same result is obtained by 
successful insaUvation of the food, of which the method is but 
an artificial imitation. The mental occupation and general 
surroundings of the ]^tient, as well as the times and amount 
of physical exercise with relation to meals, will also require to 
be oa:^ully regulated. i 

2. ImmAiaie trsatmenU^li acute dyspept^a be actually 
grasent, it is too late to attempt to stimulate the gastric flbw. 
We must make our choice whether we shall evacuate the 
stomach, or neutralise the acidity and absorb the gas which are 
causiiqg the distress. The use of emetics ^ill be described in 
the next chapter. If the alternative measure be Chosen, we 
gives dose of alkali or an alkaline earth ; not, let it be observed, 
as an alkedine stomachic, but purely as an mtumd U ihs-contmU 
of. theatomach^ Bicarbonate of Sodium is again the means com* 
nmtyohosen lor the purpose, combined probaWy with Cai4)onate 
olAgnmimiiimandan ar^ oil, sudi as Peppermint or 
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or moare elegantlywith SpiriioB AmmonieB AromatiouB, to a< fc as 
a canniDative. The result is that the acidity of the contents 
is reduced — and it is remarkable how small maybe the quantity 
of alkali required for this purpose — ^so that the mass pa^s with 
comparative safety into the duodenum. Instead of Soda, Mag- 
nesia or its Carbo^te is occasionally tised as an antacid, whiem, 
being also a purgative, hastens the expulsion of the offendix^ 
contents. Gas may be partly absorbed by charcoal, mven in 
powder or in the form of lozenges or biscuits, and partly 
removed by eructation induced b^ the carminative, which will 
further help to arrest decomposition, relieve ^n, and rouse the 
heart and nervous system from the state of d^ression caused 
by the attack. 

3. Treatment of the effeete , — ^When file process of indiges- 
tion is at an end, and prostration requires to be relieved, the 
therapeutist will avail himself of some of the many gastric 
sedatives at his disposal, of which Biluted Hydrocyanic A(^ 
Bismuth, and Morphia (whether given subcutaneoui^, applied 
to the epigtutrium 6ndermica]Iy,or combined in an enervescing 
mixture) will be found the most useful. Champagne or offer- 
vescii^ Soda-Water and Brandy will serve at once as a gastric 
sedative and a general stimulant, or Milk with lime- Water or 
Soda-Water may be given as a sedative and nutritive. Ice is tiie 
best means of reeving thirst ; in other cases water as hot as can 
be drunk often acts as a valuable sedative, linseod poultioes, 
hot fomentations, or warm compresses may be orders to the 
epigastrium, and in severe and persistent cases Mustard or 
(Wtharides blisters. The chief problem will be to supjtort the 
strength without increasing the pain and sickness, and in very 
urgent cases the patient must be fed by the rectum. 

The greatest caution must be exerdsed in resuming gastric 
digestion. The best treatment, unless the patient be very weak, 
is to rest the stomach absolutelyfor many hours. ^B'ortunately, 
anorexia conduces to secure uiis end. The ffrst food given 
, should be in the smallest possible bulk, and of the blandest and 
most digestible kind, such as broths, eBBences, meat iumes, and 
milk; and just before eadi meal a small dose of a mixed 
stomachic, such as Bicarbonate of Sodium, with Diluted Hydro- 
mranie Add or Bismuth, and a mild aromatio bitter, such as 
wntian^ sboiild be prescribed, which will restore the seorerion 
of gastric juice snd aarrest the flow of alkaline mucus set up 
by m dyspepsia* 

4. .Gloats uvarionaUy treated on the same 

pies as the acute, &rinof the disordw, with cmiummodifioariims^ 
whi^ a oia;eful^cc)|mderari of the patholog^osi hssodstionB of 
the pariscalar case and general experience wiBoSuggsit The 
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patient’s diet 'will require constant supervision. The possible 
causes of indigestion, beyond food, must be searched for, such as 
disorder of the liver or bowels, of the heart or kidneys, gout or 
tuberculosis, and the treatment must be arranged accord- 
ingly. 

The flow of juice may still require stimulating by Alkalies, 
but these remedies must not be overdone, as they tend to 
depress the muscular and cardiac energy, ' The digestive adju^ 
wintSt Pepsin or Diluted Hydrochloric Add or both, may now 
more rationally be brought to the relief of the failing secretion, 
being given during or at the end of meals. In still more 
chronic cases, e,g. in aged persons, where chronic indigestion 
depends on wasting of the glandular structures, peptonised foods 
wiU be of great service. In most cases of chronic dyspepsia, 
the norvo-muscular structures of the stomach require to be 
strengthened, and distension or overfulness of the organ 
avoided, f^tulent substances must be excluded from the 
diet, such as green vegetables, sweets, sloppy food, and large 
draught of strong, hot tea. Powerful bitters, such as Strychnine 
and Quinine, the former being peculiarly valuable as a specido 
nervo-musciflar stimulant, aim Diluted Nitric and Phosphoric 
imids — in short, stomaehie tonics — are given to increase the 
Imictional and nutritive vigour%f the muscular coat. In some 
of these cases gastric duinfectanU, such as Greasote and the 
Sulphites or Hyposulphite may be required to cleanse the 
contents and suimce of the organ, and destroy the organisms of 
putrefactive and fermentive processes. 

Ohronio dyiqpeptics always suffer from starvation to a degree, 
and the food selected for them must be nutritious as wril as 
digestible. Alcohol in proper form and amount may be 
required, and bland preparations of Iron, such as the Ammonio- 
dtrate, ordered at intervals, if they can be taken without increas- 
ing the dyspepria. If the dy^epsia depend on a chronic catarrh of 
the stomach, ^th excessive secretion of mucus, gastric ostHngents 
will manifestly be indicated, such as Oxide of Silver or Zinc, or 
Kino, Cinnamon, and other substances containing Tannin. 

The treatment of organic disease at the stomach cannot be 
discussed here, hut it is hoped that the student will understand 
from, what he has learned, the principles which he must follow 
to fulfil the most urgent indications m this dass of cases also : 
to relieve pain and sickness, and to insure functional rest of the 
stomach, remembering that mahy of the symptoms are referable 
to dyspepsia* 

the therapehrios of vomiting, and incidentally of certain 
other associated disorders of the stomach, will be discussed in 
the next Chapter* 
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StNOPSIS op DEOOd which act wpok thb StohaoH, 
sxoLVDiNG Emetics. 


Aleamnb 

Stomachics. 

> — 

Xtiqiuw PotMW8a. 
Potassii Bicarb. 
Sodii Bicarb. 
Ammonii Carb. 
Spiritoa Ammon. 

Aroxnaticos. 
Magnesia. 
Ma^esia Iievis. 
Ma^cesii Car> 

bonas 

Car- 

bonas Iiovia 


BxTTSn 

Stomagbicb. 


Acid Stomachics. 


Acidnm Siilpbu* 
rioum Dilutum 
Acidnm Hjrdro- 
cbloncnm Pi- 
hitum ' 

Acidnm Kitrionm 
, Dilatam 
AoidumNltro- 

Hydrochlorionm 

Dilatam 

Acidnm Phospho* 
ricum DButam 
Acidnm Aoaticaxa 


STIMtTLAHTS, 

BECOHIKO 

Ibhxtamts Avn 
Emstics. 

lodam 

Tabaoum (in ex- 
re<!8) 

Scilla 

Digitalis 

Veratrina 

Colohicum 

Ssuega 

Copaiba 

Cambogia 

Qaaiacam 

Perrcm 

Hjrdn^ymm 

I Arsenicum 



Mbohahical 

Bedativxs. 


Bismatld Can* 
bonas 

Bismuthi Salmi* 
tras 


' SbpativEs or 
Obsoubb Acnov. 
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CHAPTER IV. 

EMETICS AND VOMITING. 

I. Physiological Relations. 

Vomiting is a complex ^t, in which the respiratory miisdos, 
the abdominal walls, the walls of the stomach, the spliincter 
of the cardiac oiidce, and the oesophagus and pliarynx par- 
ticipate. Occasionally it is to be regarded as a strictly 
physiological process for removing excess of food from the 
stomach, as in the regular sickness of in&uits after a full meal 
of milk. It is determined and directed by an elaborate nervous 
mechanism, consisting of a si>ecial centre, the vomiting centre, 
in the medulla ; of afferent nerves from the fauces, stomach, 
abdominal viscera, and peritoneum, the chief of which are the 
glosso-pharyngeal, vagus, and sympathetic, and, indeed, from 
other parts of the body — the sensory nerves generally ; and of 
efferent nerves (the vagus, phrenic, and intercostals) to the 
muscles, cardiac orifice, and certain associated parts to be 
presently mentioned. Vomiting may be Induced by impressions 
originating in the ainse supplied by any of the afferent nerves ; 
by stimulation of the centre by certain substancoB which readi 
it through the blood ; or by the downward flow to it of certain 
mental unpressions, such as nauseous tastes, foul smeRs, dis- 
gusting or terrifying sights, and depressing ideas. 

With the evacuation of the stomach there occur certain 
aieeociaied aete which are of great importance to the thera- 
peutist. A flow of saliva may precede vomiting, as is well 
seen in some reflex oases. The gall bladder may he forcibly 
emptied of bile, which regurgitates into the stomach and 
is vomited. Expiratory movements, such as sneezing and 
conghing, frequently occur at the banning of sickness, in- 
dicating the spread of the stimulant impressions to the asso- 
ciated respiratory centre in the medulla ; and it must , bo 
carefully observed that an es^iratory effect is also produced by 
compression of the chest during the evacuation of the contents 
of the stomach, as well as at the end of the act, when the air is 
forcibly expelled through the larynx to prevent the entrance of 
solid prides. Thus vomiting tends to empty the respiratory 
passages, as %eR as the upper psrt of the alimentary canid. The 
siimtuant effect of emencs on the salivary ffow is frequently 
accompanied by a secretion of bronchial mucus ; and this being 
expelled by the upward current of air, tenjs further to clear 
£he passages. 

2d— 8 
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Whilst tho respimtoiy and gastiic centres aro thus power- 
fully stimulated in vomitings the cardiac and vascular centres 
are greatly depressed) tho action of the heart and tho pulse 
being reduced in forco-^at least betw'oen the acts of siclmess, 
and a sense of faintness and giddiness overspreading the 
patient from further cercbinl anaemia. At the same time, the 
motor centres in the brain, and probably in the cord, ai-e 
lowered, leading to prostration and ^ihility to supj^ort the 
weight of the body, «md compelling recumbency. Lastly, tho 
centres of perspiration are stimulated, causing the profuse 
sweating familiar in many cases of sicktioss. Altogether, the 
student will appreciate how extensive is the physiological dis- 
turbance produced by vomiting, and how great is the inliuence 
which it furnishes us over several of tho most important 
functions of the body. 

II. Phaemacouynamics. 

Vomiting may bo excited by certain substances and measures, 
which ore called emetics. Emetics are said to be either 
(1) direct, when they act upon the stomach itself ; or (2) indirect, 
when they act upon the vomiting centre or some other part of 
the nervous mechanism. Direct emetics are tho Imager of the 
two dassos. They include warm water, Inf ufdon of Chamomile, 
Salt and Water, Mustard, Carbonate of Ammonium, Sulphate 
of S5ino, Alum, and Sulphate of Coptuu’. Tinsy are necessiirily 
given by tlio mouth. Indirect emt‘t ics n re a Sinall group of drugs, 
including only Ipwecacuanha, Antimony, and Apomorphiae. 
These excite vomiting by whatever cliannol they may be ad- 
mitted into the blood— subcutaneously, by the mouth, or by 
the rectum. For the same reason they produce greater 
general depression, that is, depress the other vital centres 
m the medulla more than moderate doses of the direct 
emetics. Physical irritation of the fauces is a ready emetic 
measure of ^e indirect class; and nauseous drugs, such as 
castor oil and rhubarb, frequently act on tlie neiwes of the 
same pai^ but are not given with t^s intention. Ipecacuanha 
aii4 Antim^y;;|nt on the stomach las well as on the centre, and 
are really, themoro, direct and indirect emetloa. 

Tho means at dur disposal for emtting nr arresting vmiHng 
are as various as the parts of the extensive mechanism upon 
which they aOt. They may be called anU-emetics. First of 
these may be mentioned the measures which redwen the irrim 
taMlUg eg theamiiing emtre^ such as the recumbent posture, 
nomiahing food, Aipyl-Nitiite, Nitro^Glyceiine, Alcohol, 
Opiui^ Chloral, tl^e Bromides, a^d Diluted Hydrocyanic 4cid. 
A teobnd blass, more readily available, comprise the ef 
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thB afferent nerves from the stomach, such ad ITat Water, Ice, 
Diluted Hydrocyanic Acid, Carbonic Add, Bismuth, Dilute 
Alkalies, Opium, Ipecacuanha and Calomel in small doses; 
measures which act indirectly upon the stomach and reduce 
I ho instability of its nerves, such as poultices or blisteiu to 
epig(']strium ; and sedatives of the afferent nerves to the 
vomittny centre from other organs^ for instance, demulcents to the 
thioat, i>oultic 0 s to the abdomen, or applications to the os uteri, 

III. Pathological Eislations. 

Voiniiinff being regarded for our present purpose as a 
physiological act, it may bo considered to be disordtjrcd, (1 ) if 
ereeissire ; and (2) if defective, insufficient, or ahsent when it 
would be salutary or desirable. We will illustiate each of 
these conditions. 

1. Njrcessive vomiting occurs as the result of disorder or dis- 
ease of the stomach ; morbid conditions of other parts of the 
abdomen, such as herniii, cough, severe pain, injury or disease 
of the brain, or disturbance of the circulation and senses, 
including soa-sickness. The cause of vomiting may be in the 
centre itself, especially as a consequence of previous violent 
vomiting, or of urea and certain extrinsic poisons, such as anti- 
nioiiy. 

2. Defective vomiting may bo said to occur when only 

attempts at retching ensue on the presence of direct or indii-ect 
slimxilation of the centre. In the vast majority of coses, how- 
ever, we have to deal with conditions in which, whilst vomiting 
is urgently demanded, no attempt at vomiting is made by 
nature, the substances which require to be expelled from the 
stomach being of a non-irritant or even sedative natui*e, such as 
narcotic poisons. This introduces us, further, to the use of eme- 
tics for other purposes than simple evacoaiion of the stomach. 
Vomiting majr be desired for the sake of obtaining one or more 
of the associated effects on other viscera. In certain, inflamma- 
tory diseases of the larynx and bronchi, such as €ax>up ‘and 
hrcmchitis, which are attended by the of thick or 

solid |)rodttct8, or whooping cough, which ohmeteiised by 
defective or disordered expulsive power, an emetic, will be indi- 
cated to empty the respiratory passages and restore the free 
entrance of air. Bimilany, rigidity of the cervix uteri in the 
first sta^ of labour is believe by some obstotriciana to call 
for cme&s which shall relax the uterine sphincter. 

JV. NaTVEAL EBCOVHHt. 

. Vomiting usually ceases with the imnoval^of its cause, but 
it mxjy persist indefinitely, until the therapeutist steps in. 
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Whilst it is in itself a natural provision for relief, there is a 
limit to its beneficial effect. Protracted vomiting appears to 
increase the irritability of the mucous membrane and nerves of 
the stomadi, and thus to tend to go from bad to worse ; and 
the same is the case with the vomiting centre, which may 
become so sensitive as a consequence of sickness that the 
slightest change of posture brings on the symptom afresh. 
There is urgent need for treatment in such cases. 

V. Thbuapeittics. 

The therapeutical relations of vomiting, rationally considered, 
are obvious. Excessive vomiting has to be arrested ; vomiting 
ma^ have to be assisted when it is ineffectu^, or excited when 
entirely absent; and the action of emetics may be taken 
advantage of foil^ther purposes than to empty the stomach. 

1. vomitmg . — The study of the physiology and 

pathology of vomiting serves to impress upon the student the 
absolute necessity for diagnosis, or investigation of the cause 
of disorder, before rational therapeutics can be carri^ out, 
and the thoroughly unscientific and unsatisfactory character 
of the practice which applies treatment to symptoms without 
ascertaining the pathological condition on which they depend. 
How extremely irrational it would be to attempt to relieve 
by the same means the vomiting caused by indigestible food at 
the commencement of acute indigestion, and the vomiting due to 
the swelling which persists in the second stage. At tho former 
period, vomiting is relieved by temporarily encoura^ng it by 
a good emetic ; at the second period, the very opposite set of 
measures — gastric sedatives — must be employed. 

Tho first step to be taken manifestly is to attempt to remove 
the originating cause of the refiex act. If tho stomach contain 
irritant food, it must be quickly neutralised, as we saw in the 
last chapter ; if a poison, some antidote must immediately be 
administered ; or either of the two may be removed team the 
stomach by facilitating and completing vomiting, or by means of 
the pump. Once emptied, the stomach jnust be quieted by tiie 
sedatives studied in the last chapter. If the cause be 
oisoovered in any of the other abdominal organs, the same plan 
of removal, if possible, must be purstited. Yomiting originating 
an injury or disease of the brain will call for the 8pe<& treat- 
ment proper in such cases, and the free use of nervous sedatives, 
sud]i as the Bromides of Potassium and Ammonium.^ If 
vomiting centre is being irritated by some intrinaio poison 
such as urea, or an extoinsio poison such as antimony, the ex- 
cretion of the mcirbid substance by the kidneya skih| or bowels, 
mUsi he hastened^ or its effects aptagonlsed by stimiffahts. 
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If, on the other hand, disturbance of the circulation in the 
centre he the cause of the vomiting, we must restore the 
noiTnal supply of blood by keeping the patient in tho recum- 
bent posture and insuring bodily rest, and stimulate tho circu- 
lation by Alcohol and food, if they can be retained in the 
stomach. Nitro-glycerine, Nitrite of Amyl, and Ohloi-al appear 
to have been given with some success under these circum- 
stances. 

When the cause cannot be removed we must reduce the irri- 
tability of tho centre by Opium or similar drugs, 

2. Defective Vomiting: Use of Emetics, — The adoption of 
vomiting as a therapeutic measure, and the selection of an 
emetic from tho list just given, are matters of tho greatest 
practical importance. Tho student must not tliink that in 
inducing vomiting we are effecting a simple mechanical act 
of evacuation; he must appreciate tho extent and degree of 
physiological disturbance which wo are sotting up. If the 
patient bo very weak, the therapeutist may bo alarmed to find 
that his emetics or unsuccessful attempts at emesis ai‘e followed 
by intense circuhitory depression, faintness, and even thi eaton- 
ing dissolution. Tho condition of the patient must be carefully, 
if quickly, ascertained ; and if vomiting be considered a justifi- 
able and proper method of treatment, a selection must bo made of 
one or other emetic, according to the patient’s strength and other 
circumstances. Fortunately, in most cases of acute poisoning, 
where vomiting is urgently indicated, the patient is able to bear 
the shock, and Sulphate of Zinc, twenty grains in two ounces 
water. Sulphate of Copper, two to five grains in an ounce of water, 
or a table-spoonful of Mustard in a cupful of hot water, should 
be given without delay. Where blocking of the respiratory 
passages by the products of croup or bronchitis calls for an 
emetic, great judgment is required to estimate the patient’s 
strength and to select a proper emetic, if any, Yinum 
Ipecacuanhas, in doses of 1 fl.ar. for childi'en, or } fl.oz. for 
adults, is the best, because it is also an expectorant. Anti- 
mony is decidedly more depressing, in doses of 1 to 2 gr. of 
Tartaraited Antimony, or ^.fl.oz. of Vinum Antimoniale for an 
adult. Garbonatp of Ammonium is a suitable emetic in these 
cases, being a stimulant to the heart and respiration. In acute 
dyspepsia the mildest emetics are indicated, including tepid 
water, . Salt and water, warm nauseous infusions such asChamo- 
ntile; and may be freely given. Apomorphia is at once the 
most certain and generally applicable, whilst the least employed 
of mnetics, because rarely at hand. ^ gr. may be riven sub« 
eutaneously, or a dose of i gr. by the mouth. It is tequently 
necessary to follow an emetic by a stimulant, tuch as alcohol. 
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Synopsis op Rbmedies which Influencb VoMiTiNa* 


EMETICS. 




ANTI-EMETICa 

DiftEcr. 

Iedikkct. 

Direct ako 
iMDtRKCT. 

Antbemis 
Binapis 
Ammoni i 
Carbonaa 
Ahimen 
Cupri Sul* 
phas . 
Ziuci Sal- 
pUas 

Sodii Chlo- 
ridiim 

Tepid Water 

A p 0 m 0 r 1 
phiuOi 

Antimonluni 

Tartaratuin 

Ipecaottanha 

rOpium 

Ammonli Bromidum 

A 9 Potassu Brotnidum 

C S Chloral Hydras 
g Alcohol 
tS' Pood 
g 2 Amyl Nitris 
^3 N itro-CilyceriDnin 
■< Acldum Hydrouyanienm 
L DLhitum 

jjj « r Hot Water 

Acidum Hy^hrocytmicuin 
o § Diliitutn 

S ® Oarbonic Acid 
g -{ Bismuth um 
! Dilate Alkalies 

Opium 

9 Ipecacuanha tin stna'l 
doses) 

Caloiael (in ainall doees) 


CUAPTEH V. 

DIGESTION — TKB DUODENUM. 

We are now in a position to follow the process of digestion in 
the duodenum, llie other functions ox the intestine will be 
considered in the next chapter. 

1. Physiological Belations. 

The chyme passes out of the stomach with an acid, reaction, 
and its undigested constituents are at once subjected to a second 
process of digestion in the duodenum by an alkalm$ fluid, 
which is a mixture of the pancreatic juice, the bile, and the 
enteric juice. The pancreatic juice conveiis the remaining 
starch into sugars, and the remaining proteids into peptones, 
leudn, iyrosin, and fatty adds $ whilst m association with the 
bile it pirtly emulsifies and partly saponifles the lata. The 
BUgam are converted into lactic acid and butyric add, possibly 
in part by the, succus entencus, which is also amyldytio* Ihese 
priMitets of duodeital digestion, as well as mm of ge^trio 
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ii^pstioQ, are absorbed into the portal and lymphatic systems ; 
whilst the unrligostcd portions of the food and vaiions exci'o- 
tions are further acted on by the bowel, and become the fjecos. 

Just as the acid gastric juice was stimulated to flow by the 
alkhline reaction of the insalivated food, so the throe gi'cat 
alkaline secretions enteiing the intestine are stimulated to flow 
by the acid chyme. Moderate acidity of the contents, as they 
enter the duodenum, is manifestly tlio most favourable to intes- 
tinal digestion, excessive acidity tending to neutralise the alka- 
line fluids, and render them inert. 

The nervous mechanism which regulates each of the three 
secretions is comparatively obscure; but they appear to be 
governed, like the gastiic functions, both by local ganglia and 
by centres in the medulla, between which and the viscera there 
pass tlie vagus and sympathetic, as afferent and efferent, nerves. 
The vessels of the parts, so far as is known, are dilated during 
functional activity. The muscular movements are still, as in 
the stomach, partly progressive and partly churning, but the 
former decidedly preponderaio. 

II. rHAliMA.CODYNAMICS. 

In pursuing tho contents of the alimentary canal from the 
stomach into the duodenum, the phannacxdogist becomes 
conscious of a decided loss of coiftrol over thorn when they 
have passed tho pylorus. The chyme is now practically beyond 
recall upwards by vomiting ; and tho chemical or physiological 
effects which could be produce<i by drugs in the mouth and 
stomach can only be imperfectly copied in the intostinos. Yet 
a closer examination of tho influences on duodenal digestion 
which are in our power is reassuiing. 

The fmd can be modified in any direction we may think fit, 
and the proportion of fatty and starchy principles spocinlly ar- 
ranged to affect intestinal digestion ; or the liver, pancreas, and 
duodenal glands may be allowed to enjoy physiological rest by 
abstinence from food. The food may be specially cooked in 
combination with an extract of pancreas and an alkali, and thus 
thoroughly “ peptonised’' or pancreatised before it is taken. 
Starch may bo pailly conveiim into maltose and dextrin — 
Extract of Malt or maltine. If evacuation of the duodenum by the 
mouth be practically imiiossible, we may expel its contents down- 
wards by the use of purgatives, which will bo presently studied. 

A more complex problem meets us when we attempt to 
affect the of the liver, pancreas, and intestinal glands. 

We cannot directly increase the alkalimty of tho secretions, as 
we increase the .acidity of the gastric juice by a dbse of 
<hlutcd hydrochloric acid after meals ; iof any aUmli given 
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by the mouth is neutralised in the stomach before it reaches 
the duodenum. For the same reason we cannot administer 
pancreatic juice by the mouth as we can give pepsin, for its 
ferment is destroyed at once in the stomach. Malt extract 
contains an amount of active diastase, which, however, is also 
destroyed in the stomach, unless the extract be given at the 
very end of gastric digestion, when the acid is exliausted. 
We possess, however, equally physiological apd less artificial 
means for stimixlating the duodenal secretions. First, by in- 
fluencing gastric digestion we can transmit the cliyme into 
the duodonum with greater acidity, an Indirect duodenal stimu- 
lant measure.. Secondly, acids, such as Diluted Nitric, Nitro- 
hydrochloric, or Phosphoric Add, given after meals, will be 
convoyed in the chyme to the mouths of the ducts, and act as 
direct duodenal stimulants ; and it is possible that these may 
have a further influence in the same direction by being absorbed 
from the stomach and reaching the liver an<l pancreas through 
the blood. Ether is believed by some to stimulate the pancreas, 
and probably assists in emulsifying oils. On the other hand, 
on alkali gi^on before meals will stimulate duodenal digestion 
by improving gastric digestion ; whilst an alkali riven after 
meals would interfere with duodenal digestion by diminisbing 
the natural and neoessa;]^ oddity of the chyme. 

We possess a considerable nmnbm* of substances which 
increase the flow of bile, and are designated oholagognes. 
Cholagogues are either direct^ whon they act upon the liver 
itself ; or indirect, when they stimulate the liver by sweeping 
the intestinal bile out of the body. These facts may be accepted 
temporarily in connection with the digestive function of the 
bile ; they will be fully discussed along with the purgative 
function of the bile in the sixth chapter. Mercurials not only 
dear the duodenum of chyme and bile, and furnish it with a 
supply freshly secreted, but also stimulate the duodenal glands, 
and thus have a remarkably stimulant influence on digestion. 

III. pATHOLoanuL Rblations. ' 

Duodenal dyspepsia is not uncommon, and may be either 
emmiafy or The ceomdary form is the necessary con- 

setiuence of gastric indigestion. Tiie add decomposing mass 
which j^aases the pylorus in acute gastric dyspepsia completely 
neutrausea the alkaline, secretions of the duodenum ; the re- 
maining jproteids, fats, starches, and sog^ uudexvo further 
decomposition, instead of the proper chemiori tiunsSnmation ; 
absolution is arrested; the penstaltic movements aio tuma- 
tuialfy increased: and the contents are hurried through the 
bowd, and inol^tly expelled'-^ whole constituting the 
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diaiThoea of acute indigestion^ familiar to all. At the same 
timo, pmn is felt in the abdomen as the result of the poweiful 
impressions on the afferent nerves, attended by a sense of 
misery and depression. Primary acute duodenal dyspepsia 
closely resembles the disorder just 'described, except that it is 
not preceded by gastric symptoms, and constitutes another form 
of diarrhoea. As in the case of the stomach, the chief cause of 
the deiangement is improper feeding, including excess of those 
principles which tax the activity of the liver and pancreas, 
namely, fats, sugars, and, in infants, starchy materials. In 
other instances, the bile may be deficient. The fiow of pan- 
creatic juice is sometimes diminished by nausea and vomiting, 
as wen as by other circumstances. Kervous and mental de- 
pression also interfere with the action of the secreting glands, 
and may lead to indigestion and diarrhoE^a. 

In (Tronic cases disturbance of the natural relations between 
the duodenal juices and the chyme produces less ui*gent symptoms, 
but leads to more serious impairment of nutrition. Pain, 
“ heail-burn,” and depression, como on within a few hours 
after meals. The bowels are irregularly moved; and the 
motions are apt to be pale and foul, and may contain undigested 
fat and milk, The same symptoms in an aggravated fonn 
accompany organic disease of the duodenum, liver, and pancreas. 
Disorders and diseases of the liver have, however, an interest 
much beyond their hearing on digestion, and will be separately 
discussed. 

IV. Natural Recovery. 

Little requires to he said under this head. Diarrhoea is 
manifestly a natural provision for relieving the duodenum of 
unsuitable contents, as vomiting relieves the stomach. Even if 
this be excessive, and give nse to general disturbance, tlie 
duodenal function soon becomes normal, when the cause of dis- 
order has been removed. A thorough appreciation of all the 
facts of the case manifestly suggests that the province of the 
therapeutist is not to prevent or check these salutary efirorts 
unless excessive; and to help Nature to recover herself more 
speedily and more surely tihan she might otherwise be able 
to do. 

V. Therapeutics. 

As in the stomach, the rational treatment of disorder of the 
duodenum is either immediate. Duodenal dyspepsia 

may be prevented from returning in persons prodisposccl to it by 
careful regulation of the quality, quantity, and preparation of 
the food. The patient must be ordered to eat sparingly of 
latty, sweet, and latordiy foods, and to aVoid richly-cooked 
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dishes, which gcnei'ally contaiafats ia various stages of chemical 
decomposition. In extreme oases it may be necessary to ensure 
the digtistion of a mixtiire of the proximate principles of a healthy 
diet, such as milk and bread or gruel, by peptouising them with 
an extract of pancreas before they are eaten. Malt extract, 
which supplies sugar in a form ready for absorption ancl 
little liable to fermentation, will bo suitable in some cases, 
but attention must be paid to the time of its administration 
with relation to luoals. Next to the food, tho therapeutist 
will do wisely to attend carefully to the gastric functions, 
remembering that it is in this way Unit ho will most 
rationally rostoro the chemical and physiological balance 
in tho upper part of tho intestine. He may elect to givo 
an alkali shortly before meals to secure this end, or he 
may prefer to administer acids after mtmls according to tho 
directions already given under the head of gastric digestion. 
In tlie former iiislauco ho increases tho .icidity of tlie chjrme 
physiologically; in the latter instance by simple chemical 
means. 

2. Tho immediate treatment of an attack of acute duodenal 
dyspepsia will generally follow, as wo hiivb soon, upon tho 
treatment of acute indigestion in tho stomach. We have 
studied tho beneficial effects of neutralisiaig the ^xcessivo 
acidity of gastric dyspepsia, by means of an alkali combined 
with a carminative and stimulant, and it is obvious that this 
will bo continued after the chyme has loft the slomach. When 
treated with a full dose of Bicarbonate of St»da and Sal-volatile, 
it enters the irite^jtine with an acidity probably bolow tho normal, 
reduces the liigher acidity of tho irritant chymo already thero, 
and restores the normal action of the glands. If we are called 
too late to relieve duodenal indigestion in this way, the most 
rational course that we can adopt is to clear away the offending 
contents by purgation. Magnesia or its Carbonate act well in 
those cases, being immediately antacid, and afterwards 
laxative. More frequently a simple cholagogue purgative 
should bo administered, such as Calomel, which has the 
further advantage of not disturbing tho stomach by its taste 
or bulk. 

Any pain and excessive muscular movements (colic) which 
majy remain, must be treated by sedative remedies, such as 
toinm or Bismuth. The treatment of diaxrhoea ana the use 
of cholagognes and purgatives in chronio duodenal dhtoi^ers, 
most be reserved till m next efaapt^. 
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CIIAPTEU VI. 

TUB INTESTINE. 

We now prncood to the consideration of therapeutical 
methods founded on a inoro complex physiological basis, 
namely, tho actions and of purgatives and iniestiual astmu 
gents, 

1. PUYSIOLUOICAL KeLATIONS. 

As the chyme passes along the small intestine, the chyle 
and other soluble constituents are absorbed, and what remains 
is moved onward into the groat intestine, where it forms the 
bulk of the fsecos. Along the whole route, fluid is ptissing in 
both directions between the intestinal, contents and the blood — ' 
from the bowel into tho vossols, and from the vessels into the 
bowel. The consistency of the fceces will, therefore, depend 
upon the activity of absorption, the activity of excretion, and, 
manifestly, the rate of transit. The more active the absorp-* 
tion, the less active the secretion, and the slower the rate of 
transit, so much the tinner will be the fsocos ; whilst liquidity 
of the feeocs will be the result of imperfect absorption, excessive 
excretion, or rapid transmission. We are accustomed to speak 
of the one extreme as constipation, and of the other as diarrhoea. 

Absorption from the bowel is carried on by the lacteal and 
portal systems. The groat bulk of tlie water and salts 
enter the portal system, uy a process of diffusion or osmosis. 
The activity of this process vaiies greatly — ^with the amount of 
water, salts, and protoids l^the 'fowel, as compared with tho 
blood pla^a; with the chemical nature of these ^ts : with 
the Tate of the circulation through the veins — that is, with tho 
sinto of the liver; and with the condition of the membranes 
through which the fluids pass. • 

Mvmtion is so active in the small intestine that the fasces 
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are as liquid at tho ileo-csDoal valve as in the duodenum, t.«. 
the effect of absorption as regards water is entirely neutralised. 
The watery excretions, along with a small quantity of solids 
and gases, are separated partly by osmosis from the vessels, 
partly by tho glands, the latter furnishing the succus enterious. 
Tho activity of the glands is doubtless dependent upon many 
influences connected with their vessels and nerves, and with 
tlio quality of the blood, which are still imperfectly understood. 

Tho tramit of the contents of bowels is effected by peri- 
stalsis. The muscular coat is innervated by the vagus and 
splanchnics, the former increasing peristalsis, the latter tending 
to restrain or inhibit it, just as tho vagus inhibits the heart. 
Whilst the intestine is connected by those means with the cord 
and brain, its movements are chiefly automatic and determined 
by Auerbach’s and Meissner’s plexuses. The state of tension of 
the wall, the internal pressure of faeces and gas, is the ordinary 
stimulus of this mechanism; hut the nerves or muscles, or 
both, are also stimulated by the bile ; and may be either excited 
or depressed by many substances introduced thi’oup^h tho blood, 
as we shall see under the next head, as well as (inversely) by 
the amount of blood supplied to thorn. In dcfaecation the will 
comes to the assistance ox the automatic intestinal movements, 
and effects evacuation of the bowels. 

General effccU of evacuation of the howela, — The effects of 
evacuation of the bowels are by no moans purely local. On 
the contrary, the whole system is influenced by this act, to no 
great extent, it is true, under normal circumstances, but very 
inai’kcdly when it amounts to actual purgation. When the 
bowels are very freely moved, a certain amount of water is 
directly or indiiectly removed from the circulation. Bile is 
swept out of the bowel, and the liver indii'cctly stimulated. 
Certain solids and gases excreted b^*' the intestinal wall, that is, 
truly excrementitious substances, are thrown out of the sysfr^m. 
The circulation in the abdomen is disturbed: the vessels are 
relieved from the pressure of the fasces ; the blood flows more 
freely from the arteries through the portal system and liver ; 
whilst the volume of blood in the portal system mid liver is 
temporarily reduced by the watery excretion. The heart and 
vessels generally are thus in tom relieved; the blood pressure 
in the systemic arteries falls; the cerebral circulation is 
especially depressed on account of its position, so that faintness 
may be the result; the respiratory movements become easier; 
the activity of the venous circulation is increased; and tho 
temperature falls. Amongst the abdominal vessels, the cinm- 
lation through t^e renal artery and vein is inefeased, and 
with it the volume of urine decx:et6d, diuiesie being more 
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readily induced after purgation, unless the quantity of water 
drained oft by the bowel Imve been excessive. 

II. PHAliMACOnYNABilCS. 

The means of acting physiologically upon the intestine 
which arc at our oommand ai*e of a much more artificial kind 
than any we have yet encountered, and introduce us to a large 
number of medidnal substances. 

1. Food, The influence of the food is felt in the bowels, and 
affords us a ready means of acting upon them. Many kinds of 
food increase the action of the bowels, notably coarse, indiges- 
tible articles of diet, such as the hude of cereals made into 
'‘brown bread and "whole-meal”; green vegetables; oils; 
fruits, fresh or preserved, which contain abundant salts and 
sugars ; soups, broths, and other preparations of meat ; eggs ; 
ale and beer ; tea and coffee, when properly prepared ; and 
water taken at bed-time, or in the early morning before break- 
fast. On the contrary, cold articles of food, milk, spirits, red 
wines, and tea and coffee made strong and badly, are con- 
stipating in their effects. Perfect 'digeotion in the mouth, 
stomach, and duodenum, is one of Uie most powerful means of 
preserving or restoring the natural action of the bowels. 

We now pass from these natural means of acting upon the 
bowels, to othors of a distinctly medicinal character. 

2 . Neamres which net upon the intestinal Blood-vessels : 
Ih asties ; Astringents ; Oonstrmgents . — number of substances 
disturb transudation by acting upon the blood-vessels in the' 
intestinal walls. 

a. Drastics , — ^These cause the vessels to dilate, and retard the 
blood current, so that the fluid and part even of the solid 
constituents of the blood escape into the walls and cavity of the 
bowel. In other words, they establish an inflammation of the 
mucosa, somewhat resembling a common " cold’* in the nose. 
The result is similar in the two cases: there is a profuse 
discharge from the mucous membrane, of the watery part of 
the blood, with a certain amount of solid elements, constituting 
a " catarrh,” and producing in the case of the bowel a vei^ 
liquid stool. The drugs which act in this way are obviously 
powerful or even dangerous, and coi^rise chiefly Croton Oil, 
Elaterium, Gamboge, and Oolocynth. They constitute a group of 
purgatives known as drastlos {bpditt 1 act) or drastio cathartics. 

C. Intestindl Astringents^-^ppxed to these measures we 
possess certain substances whim conttact the walls of the 
intestinal vessels, reduce the quantity of wates^ exudation, pre* 
vent the escape of solid elements, and thus dii|iinish the liquidity 
of the ffieoes. Such substances, include Lem, Silver, s^id 
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Diluted Mineral AcitU,^ and constitute the first group of Intes* 
tlnal astringentB, called inUBtinal voBeutar oHiringenU, 

e. Intestinal Omstringents , — The suhBtances thus named 
possess the property of coagulating or otherwise condensing 
the golatiniform and albuminous tissue supporting the small 
vessels of the mucosa, increasing its compactness, diminishing the 
fi-eedom of the circulation, and thus reducing the amount of 
exudation through the vessel walls. Intestlual Constringent 
aro a very large group, including Persalts of Iron, Alum, 
Sulphate of Copper, Oxide of Zinc, Tannin, and tlie num^ous 
vegetable products which yield it or some of its modifications, 
such as Catechu, Kino, Kjnmoria, and Cinnamon. 

3. Measures which influence Absorption and Excretion, — a. 
Saline Certain salts possess the property of greatly 

disturbing ilie proms of osmosis in the intestinal wall, such as 
tho Sulphates of Magnesium, Sodium, and Potassium; Phosphate 
of Sodium ; Tartrate, and Acid Tartrate of Pohissium ; and the 
Tartrate of Sodium and Pohissium. These produce two efiects, 
namely, first, increased flow of water from the intestinal veffiiels 
into the cavity of the* bowd, and consequently increased 
liquidity of the stools ; and secondly, a fiow of the salt, with a 
corUiin amount of wat^, from the cavity of the bowel into the 
blood-vessels, whence it is partly carried av'ay into tho general 
circulation, and partly again excreted into the bowel by the in* 
iestinal gl^ds, once more to be absorbed. The resmt is an 
abundant liquid stool ; in tho case of Acid Tartrate of Potash, or 
verj' largo doses of the other salts, almost entirely watwy. 
The precise way in which these effects are produced by saliiie 
substances is still obscure,^ They appear to be due in port to 
the difference in specific gravity between the watery materials 
in the bowel and the liquor sanguinis, in part to some specific 
action of the salts upon the structures of the walls though 
which they pass, depending on their chemical constitution and 
affecting aialysis. According to some authorities, Saline pusga* 
lives act in a measure by st^ulating peristalris. 

These salts furnish us with a re^y means of increasing the 
liquidity of the motions and the frequency of the stools, and 
constitute the group called saline purgaUves, the moat powerful 
of which are called hgdragogue satiim. 

A Sa'im sufficient amount ol salts, and 

^within broad limits) pcotieular strength of sedation are re* 
qubed to seourean abundant excretion ; otherwise thekabenirp- 
tion in watery sedution is stimulated beyond their excretion^ 
luid c^^Qu^perion instead of relaxation is the xesudt. The same 
eltyt is liable to produced by ikm habitual empiloymeiitfr 
WedoimtumthkgrQupcdJmeasureath«nnipdttri^ / 
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4. Affia8ur0s which injluenu the Intestinal Glands,-^, The 
ficcretioTis of the intostinal glands are moderately increased by 
Mercurial preparations; Really increased by Croton Oil, 
Elaterium, Colocynth, Jalap, Scammony, and PodophyUin, 
which no doubt act also upon the vessels and muscles. Jalap 
and S(Mimmony require to be dissolved in the bile. We 
have just seen that the saline purgatives are also glandular 
'stimulants, being no sooner absorbed than they are again 
excreted. This class of pur^tives may be called cathaiiilca 
(xa^afpoi, I cleanse) ; such 01 them as produce very watery 
motions, hydragogue cathartics. 

h, Oxnum, Lead, and Lime directly diminish the intestinal 
secretions and promote constipation. Alkalies, Alkaline Earths 
and ^heir Carbonates interfere with the acidity of the chyme 
when given in full doses, and tlius indirectly arrest the intos- 
tinal secretions; whilst, b)r conversion into sulphates in the 
bowel, they may become active purgatives. Thus certain saline 
substances may not only be purgative in more than one way, 
but may even be purgative and astringent at the same time ; 
the one effect or the other occurring accoxding to the dose, the 
patient, and. other circumstances which are often obscure. 

6 . Measures which influence tlw Nervo^muscular Structures , — 
Many of the materies mediom induenoe the bowels through 
the muscular coat^ the nervest or both. Thus drastics excite 
intestinal peristaMs and gxjping even before they have left the 
stomach, as is seen in Croton Oil. Saline puzgatives are 
believed to have the same effect. It is practically convenient 
to arrango in a special class those substances which act entirely 
or chieiiy upon the intestinal muscles. 

a, Nerve^museular SimsUants, — These include Ehubarb, 
Senna, Aloes, Castor OH, Sulphur, Suprs, Kux Vomica, liham- 
nua Frangula, Cascara Sagrad^ add Belladonna, and many 
c^ers. They are best given with carminatives, to prevent the 
intestinal pain caused by excessive or spasmodic muscular con- 
traction, popularly known as “ griping, ** which they readily 
induee. BeUadonna appears to act in a different way fiopi 
the others, by removing the inbibition of the splanchnic ; and 
mpet by causing anasmia of the muscles. The stool which 
follows tbe action of a muscular s^ulant is much less watery 
Hum that produced by saline or cathartio purgatives, being 
dueffy the ordinary contents of the small bowel hurried down, 
unless tha drug be given in large doses. For the same reason 
the disturbance of the portal mreulation, liver, the s^eral 
exrMation, and the system as a whole, is less merkea* The 
nervo^muaculax purgative are commonly ^hnown as almple 
paigati’rei;'^and the mildest of them, suw as Caster Oil iaA 
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Sulphur, Figs and the like, are classed W themselves as 
aperients {apono, I open), or laxatives (/are, I loose), as induc- 
ing a simple opening or relaxation of the bowels. 

h, Nervo^mumUar Inteatmal Sedatives, — The drugs which 
arrest the movements of the bowel, either directly or through 
the^ nerves, include Opium, Morphine, and Lead, which diminish 
porislalsis, and may even completely paralyse the bowel. 
Substances which foim a protective lining on the mucosa, 
and antacids indirecUy produce the same effect, by diminish- 
ing the irritation of the contents. Bismuth, Chalk, Lime, 
and Alkalies act, partly at l^st, in this way. AH are 
astringenta 

6. ChaUtffopties , — Following naturally on the last ftlna* of 
purgatives comes a group which act indirecUy upon the 
muscular coat, by increasing the flow of its natural stimulant, 
the bile. These substances are known as oholagognes 
bile, and Ayco^ I cause to flow). . As will be explained in the next 
chapter, they either acfdirectiy upon the liver-cells and gnll- 
hladder— direct cholagogues ; or sweep out of the body what 
bile is lying in the intestine, and thus indirectly stimidato a 
fresh secretion — ^indirect cholagogues. Direct cholagogues 
may be illustrated by PodopbyJ|£, Khubarb, and Sulphate of 
Sodium; indirect cholagogues’^ chiefly Mercurials. It wiU 
be observed that cbolagoguas and purgatives have complex 
psociaiions with each other: most purgatives aiu probablv 
indirect cbolagoguos; many purgatives happen to be- also 
mroct chokgogues ; and aH cholagogues exert a certain amount 
Of purgative effect, inasmuch as they increase the flow of the 
natural intestinal stimulant. 

We do not deliberately employ aatioholagogue measures, for 
eheeking the flow of bile. Opium possesses this action. 

ISaemata I inject). Many of the remedies jusfc 
mentioned may be aduiinstered by enema, that is, injected mto 
the rectum. (1) Food, such as beef tea, eggs, gruel, and milk and 
alcoholic stimulants, constitute nutrient and atlmuiant enemata. 
(2) Intestinal stimulants may be given as piugattve enematai 
chiefly Oastor OH, OHve CHI, and the’ oflicinel SInemata of 
Aloes and Sulphate of Magnesia, {0).Enema Opii is a most 
valuable sedative and astringent preparation. Solutions of 
Sulphate of iSinc or Copper, Nitrate of SHvw, Alum, and 
De^ctom Querofls, ore also astringent. 'Rnemut Tabaoi is 
now vmry rarely used as u powerful dapi»eMii.nt tThe 

rectum may be mechaiubcdly emptied by stinple 
Bach as warn wato, warn soap and water, and thin gruri, 
which softeh'thd faseas and i^inulato the parts* Besides 
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we poasesfl anthelmintic enemata, which remove worms, such 
as the Enema Torobinthimie, Enoma Aloes, and an enema of 
bitter infusions, or salt and water. Ice-cold water may be 
injected into the rectum as an antipyretic enema, U. to reduce 
tlie tomporatui'e, and as a styptic enema in hmmorrhago. 

III. Pathological Eblations. 

As far as our present purpose is concerned, the disturbances 
of tlio inteatino, indepondenUy of its digestive function, which 
iuis been already discussed, are chiefly two, namely: excesaivo 
action, the striking phenomenon of which is dianhmj and 
defective action, chaiacterised by constipation. 

1. Excessive Intestinal Action. — Diarrhoea, as we have seen, 
is generally referable to gastric or duodenal dyspepsia. The 
ultimate cause is most commonly improper food, induding the 
various irritant substances which may ^ admitted along with 
it, such as unwholesome drinks, the organisms of pntrefactipii, 
and tho poisons of typhoid fever, dysentery, and cholera. 
Irritant poisons have the same effect. Certain intestinal irri- 
tfints are generated in the body itself, such os urea, the poison 
of gout {^efly uric acid), and the poison of pyiemia. Kervous 
disturbances may produce diari:hoea, for example, anxiety and 
fear, Disoiders of the general and abdominal circulation are 
frequently attended by a watery flow or flux from the bowels, 
as in diseases of the liver and ho^t, or as tho i-osult of cliilL 
Lastly may be mentioned organic disease of the xntostines. 
Ihe student must carefully note that diarrhoea, although of 
much importance in itself and as a cause of further disorder, is 
but a symptom, the anatomical condition on which it depends 
varying greatly. 

In connection with excessive activity of the intestines must 
be taken here certain condiriona, such as hernia, peritonitis, and 
perforation of the bowel, in which any peristaltic movement of 
•the iiltestine, however slight, must be considered excessive 
^oause higl^y dangerous, and in which paralysis of the 
intwtine for the time being is urgently requir^. . 

2, Ihficimt Intestinal u40^>0;t.^ConBtipation is even more 
common than diarrhoea, and ii peculiarly apt to appear in a 
clinic form. Of its causes, we may select as ulustrative 
examples certain lands ci food, already noticed ; chronic gastric 
and duodenal dyspepsia, especially in connection with biliary 
disorder; sedentary or c^iraless* habits; and certain specifle 
Bubslances, such as lime and* lead, admitted in the food or 
othw^. Habitual constipation is generally due to loss of 
irritability and vigour of the nervo-musculan structures from 
very-chr^oity of tho state and neglect of regular defmeation ; 

S .. 
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to impairment of the general health by sedentary occupations, 
foul air, etc. ; to a variety of obscure causes, commonly referred 
to as locality, and change of habits; and to certain organic 
^seases of the bowel. 'I'he most severe and obstinate cases of 
constipation are caused by paralysis of the bowel in dist3aBe of 
the spinal cord and lead-poisoning. Although constipation, 
like diarrhoea, is but a symptom, and must be treated as sucli, 
its unfavourable effects on digestion, sanguification, and the 
functions generally, arc almost endless. 

Along with constipation must be considered a class of cases 
where discjase of the digestive organs, liver, heai t, lungs, general 
circulation, brain, blood, or kidneys, demands free evacuation ^f 
the bowels, and, it may be, even a hydragoguo or cathartic 
action, chiefly as a means of unloading the circulation *or 
evacuating excrementitious substances. Frequent reference 
will be made to this appliciition of purgation under the several 
organs in the following chapters^ 

rV. Natural Becovery. 

Diarrhoea is a striking instance of the flrst method of 
natural recovery — removal of the cause. By this meens not 
only is the bowel purged of irritant matters, Wt constipation 
may he naturally relieved by a spontaneous diarrhoea produced 
by the irritant effect of the retained fmees. Both diarrhoea 
and constipation, if left entirely to themselves, may spon- 
tanoously coase, and the normal action of the bowels return. 
Therapeutical assistance is, however, constantly valuable, and 
frequently essentiaL Thus the diarrhoea of infants may quickly 
end in fatal exhaustion, and atony of the gut may be the result 
of neglected constipation. 

V, Therapeutics. 

1. Exeessm Inteitinal Activity! Treatnmt of JHcarfhoM.^ 
The treatment of diarrhoea sho^lld begin) if possible, with the 
removal of Ue cam. If this is being aocomplished by the 
bowel itself, yfe m]ast encourage intestinal activity for a time 
by such pur^ivea as Oastor Oil, Rhubarb, Calom^ Magnesia, 
and Senna. The first two drugs are apeoially valuable, as they 
^so possess an astringent action^ which comes into force after 
ihe purgation. On the same principle, diaiThoea {torn hepatic 
or rensl disorder or disease^ Is rationally treated by non- 
miorferenoe or even W a judicious increase of elimmanmi by 
the bowel) hepatic jemd renal stimulunts being also combined ; 
that the of , a purgative which is partly cholagbgue, 
(qUqi^ hy a mnretic^a m^urial piU supplemented by a 
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Seidlitz powder. Again, diarrhoea due to acidity in the duo- 
denum is rationally treated hy an alkali or alkaline earth, such 
as Ijime-water,“ Chalk, and Bicarbonate of Soda — k highW 
successful method in the intestinal dyspepsia of infants. If 
the cause cannot be removed, its effects may be physically pre- 
vented by coating the surface of the bowel with Bismuth. 

To counter aet the initant influence, astringent measures 
must be employed ; and the two kinds of astringents in general 
use for this purpose are the conatringents and the nervo-muscular 
intestinal sedatives. Of the former, Tannic Acid is less often used 
than its allies, between which there is little to choose, such as 
Catechu, Kino, and Kramoria. With the constringent there is 
usually combined some preparation of opium as a nervo-muscular 
sedative, in the form of Dover’s PoWer, Kino, and Opium, 
or Compoimd Opium Powder, which relieve pain, diminish the 
peristaltic movements, check the secretions, and arrest the 
cramps or tormina. It will be found desirable in almost every 
case of diaiThoea demanding immediate arrest, to combine a 
certain amount of opium, however small, with the other drugs. 
We are now in a position to understand the use of the intes- 
tinal vofteular astiingents : Lead, Silver, and Diluted Sulphuric 
Acid, These are specially indicated in inflammatory conditions 
of the bowel, such as accompany ulceration in typhoid fever, 
dysentery, and tuberculosis. Diluted Sulphuric Acid is given 
when the effect is intended to he speedy and brief. A small 
quantity of Opium or Morphia is again a powerful adjuvant ; 
for instance, as the Lead and Opium Pill, Diluted Sulphurip 
Acid and Laudanum, and Dilute Acetic Acid, Acetate of Lead, 
and Acetate of Morphine combined. In certain cases these 
remedies may he administered in an enema, the Enema Opii being 
particularly valuable. Goto Bark is successful in some cases of 
persistent tubercular diarrhoea. Nervous diarrhoea may be 
relieved by Bromide of Potassium. Some forms of chronic 
diarrhcjpa, and the flux of uraemia (when it can be safely 
checked), are best treated with Persalts of Iron. 

The food is to ho ordered in diarrhoea with a view to prevent 
irritation, and thus contribute to the cure | and dieting must he 
regarded as of equal importan<^ with the medicinal treatment. 
"J’he food must be entirely fluid, as a rule, and will consist 
chiefly of broths and milk. The former must be carefully pre- 
pared, without fat or seasoning, and pven cold. The milk 
must ho in a form which ‘will not yield a large indigestible 
curd— itself a source of iptestinal derangemeht, but given with 
effervescing alkaline waters, or lime-water, or tx)iled and mixed 
with some kind of starch, such os arrowroet or rice. E^gs 
must be used with caution. Ice is the best moans of relieving 
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thirst, or sips of toast- water ; draughts of all kiuds must ba 
avoided. Stimulants may be required by the aged, by infants, 
and in all cases of protracted diarrhoea, brandy and port wine 
being the most suitable forms. 

2. DeJUieni Intestinal Action : The Use of Purgativee , — ^The 
treatment of constipation consists chiefly in careful regulation 
of the diet, which should include fruits, green vegetables, meals, 
and whole ” brown bread, whilst milk and strong tea are to 
be avoided. As a rule, however, its chronic “ habitual form 
calls for active interference. 

In the treatment of constipation, the came must first he 
re^noved if it can be discovered. The diet, digestion, and liver 
must be rogolated, and suffident muscular exercise, mental 
relaxation, and other hygienic provisions ensured. 

Habitual constipation being generally referable to torpidity 
of the muscular co<U^ will be rationally tieated by the adminis- 
tration of norvo-muscular stimulants. But these must' be 
preceded by a free evacuation, since the tone of the intestinal 
wall cannot be restored until over-distension has been removed. 
For this purpose a more powerful purgative must be given at 
first, such as Oolocynth and Blue Pill, followed by a saline, to 
thoroughly empty thb gut ; and this practice will ho repeated 
with advantage every few weeks for a time. A regular course 
of aperient medicine may then be commenced, l^ere it oon- 
sidorable choice of drugs which increase peristalsis:; the best for 
liabitual use being Aloes, Senna, Khamnus Frangula, and 
Cascata Sagrada, Nux vomica (Strychnine) is often added, in 
cases where the muscular tone has been lost by protracted over- 
distension ; and Belladonna is a valuable adjuvant of Aloes in 
particular cases. Bhubarb, which is a popular aperient, is apt 
to produce further constipation. 

Muscular toxpidity is also rationally treated with chola- 
gogues, and Rhubarb and Aloes act partly in this way- Th&Sa- 
liue cholagogues, such as Sulphate of Sodium, and tliema]^ bitter 
mineral waters .new sold (such as Friedrichshall and Hunyadi 
Janos) are highly popular habitual purgatives, but are apt to 
lose their effect if given for a lengw of time, au4 Ihen to in- 
crease xatbei' than relieve constipation* In anssi^o subjects 
the Filula Aloes et Ferri, and in uterine inactivity the Piluk 
Aloes et Myrrhm, are specially indicated. FUrgaUve or 
6im|de enemata most occasionally be ordered, but the prac» 
tioe must not he continued lest it become habitual. It 
may be \neoes8ary to keep up the action of Uervo-muscukr 
atimulgnte for an indefinite period ; and Senna'^is the 
fot this puipqso, espedally in the form of the 
eotajpohha liiquorico Powdk; 
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Sere^'e and protracted cofmlipaHon, in which the howols aro 
heavily loaded with ftoces, as in lead-poisoning or spinal 
)>aralysiSy or as tlie result oi indolent and careless habits, may 
demand a cathartic. The officinal preparations of Colocynth 
are suitable in such cases, containing as they do Aloes and 
Scammony, so that if they be followed by a saline draught, the 
entire len^h of the bowel will be evacuated. Sometimes even 
Croton Ou is required, and a large purgative enema may bo 

K " irable to repeated purgation by the mouth in weak subjects, 
is an absolute rule in the constipation of typhoid fever. 
The treatment of constipation constitutes but a small part 
of the use of purgatives. In a considerable proportion of the 
cases in which purgation is practised, the iiulication is to 
hasten oi* increase the natural activity of the bowels, in order to 
obtain some or all of the other effects of considoiable evacuation, 
which we have already studied. The practical question then 
comes to be what degree of acjtivity of purgation is desirable. 
The activity of a purgative may bo estimated by the rapidity of 
Its effect, by the number of the evacuations, by the amount of 
water in the stools, and by the degree of constitutional disturb- 
ance which it produces ; these results, as a rule, varying directly 
with each other. 

When them exists an urgent indication for the redueiion of 
the general blood pressure^ for instance, in cerebral hremorrhago 
with enlarged hekrt, the most active purgatives are employed. 
A drastic must then be given, such as Croton Oil, which has the 
further advantage of being vcjy easily administered to an 
unconscious patient. When the portal system, hcai t, or systemic 
veins are overloaded, and the fluids of the blood are flnding 
their way out of the vessels so as to constitute dropsy, hydragogae 
cathartics and mlims are given, to establish a free flow of water 
from the bowel and thus relieve the circulation. Jalap in the 
fonn of the Compound Powder, Colocynth, and (moat ])Owerful 
of all) J^aterium, are commonly employed, less frequently 
Scammony. Prequent saline draughts, either alone or after a 
purgative pill, have the same eflect, such as the sulphates of 
Sodium and Magnesium, Cream of Tartar, and Rochelle Salt. 

At the eommncmmt of \f\fiammatory affections ^ for instanco, 
acute bronchitis or local abscess, it is usual to unload the bowels 
and relievo the liver, heart, vascular system, and respiration, 
-by means of a simple purgative. The Colocynth and Hyos- 
cyamus Piil, with or without Calomel or Blue Pill, is well 
adapted for these cased, being given at night and followed in 
the paoming by a Seidlits pow(fo. 

Chronic congestion of the pelpie organs, Jbowels, and liver, 
a form of disorder not uncommon with sedentary persons, 
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e8i>ecially women, may call for a course of treatment by ape^'ieni 
mineral waters, usually containing Sulphates of Sodium and 
Magnesium, at some watering place, or systomatically at home. 

Gontra-lndicatlonfi and abuses of purgatives. — Puigatives 
must be used with special caution in delicate subjects, such as 
infants and the aged ; in persons wealcened by disease; in inflamed 
ulcerated conditions of the bowels ; when there is a tendency 
to hfiemorrhoids and other affections of the rectum ; in preg- 
nancy, and during menstruation. In such subjects and condi- 
tions, constipation should be relieved if possible by eneniala or 
mild aperients, such as Castor Oil, Sulphur, Senna, and dietetic 
laxatives. Aged persons do not bear saline purgatives well 
unless they he given 'warm or combined with a carminative. 
The evil effects of the habitual use of puigatives has been 
already referred to. 

Anttielmiiitics* — ^In connection w'itli tlie remedies 
directed to the intestine, must be discussed the anthclmintica 
(oi^rl, against, and eEfnut, a woiin), or medicines which expel or 
kill woims.- Those belong to two classes, namely (1) vermi- 
fuges, which simply expel the parasites (vermis, a worm, and 
fu^o, I drive out) ; ana (2) vermicides, which destroy them 
(vermis, a worm, and caido, 1 kill). The vermifuges belong to 
the cathartic pm-gativos, such as Scammony and Jalap : fiiey 
may be given mther alone, combined with, or seveiul hours 
after a dose of a vennicide. The principal vermicides are 
Male-Fern, Turpentine, Kamala, Kusso, Pomegranate Boot 
Bark: also Santonica and Santonin. The two last drugs act 
specially on the lumbricus, the others kill the tape-worm. I'he 
thread- worm (oxyuris) which infests the rectum is best reached 
by anthelmintic eneumta of Turpentine, Aloes, or Salt and 
water, preceded by injections of a bitter infusion, such as 
Calumba or Quassia, 'with or without iron, to remove the mucus 
in which they ffourish.' 
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CHAPTER vri. 

THE LIVER. 

I. PiiYsioLooicAL Relations. 

The substances which enter the liver through the portal vein 
consist of the pi*oducts of digestion in the widest sense^ namely, 
protcids including leuciu and tyrosin, sugars, salts, a trace 
of fat, and abundant water. When we parted with the protcids 
in the duodenum, they wore in the fonn of i>eptonos ; when we 
meet with them again in the vena portae, they have been tmns- 
fonnod into ordinary scrum albumen, apxwirently in the process 
of absorption. The sugars enter the liver partly uneliangcd, 
partly perhaps as derivatives — ^lactic and butyric acid, llie 
proteids, sugars, water, salts, etc., will obviously bo poured 
into the liver very abimdanily during digestion. At the same 
time, there enters the liver through the hepatic artery a supply 
of oxygen which appears to be precariously limited, if ive may 
judge by the size of the vessel. In the presence of this double 
supply, and in proportion to it, the hepatic cells display their 
specim activity, and yield glycogen, urea, ^nd bile. The urea 
and bile are canied off as such, the former by the hepatic veins 
to escape by the kidneys, the latter by the bowels. The 
glycogen has a loss simple history. It accumulates in the 
fiver cells, where it apf^rs as a form of amyloid material 
8x>ecially adapted for storing up in an insoluble state tlio sugar 
and pai't of the proteids. By this arrangement the blood and 
body generally are saved from being flushed witli sugar after 
each meal, and the sugar itself is not wasted. Under the 
influence of a ferment the glycogen is gradually re-converted 
into some kind of sugar; the amount of amyloid material 
hydrated vaiying with the necessities of tho system. This 
function is regulated by a nervous mechanism, having its centre 
in IJie misduUa, wdth efferent and (presumably) afferent 
nerves. 

Another point in coimectibn with the liver to be carefully 
noted by the therapeutist is the eirmiution of the bUe, The bile, 
having entered the bowel and mixed wi& the chyme, is not 
entirely evacuated by tb© faeces. On the contrary, its most im- 
portant constituentdi the biliary salts, are re-absorbed from tho 
bowel and carried back to tlie liver, again to be secreted and 
reach the bowel. Thus the bile may be said to move in a circle, 
comprised by the b0e ducts and gall bladdv, the intestine, and 
the portal vein. 
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II. Phaumacodynauics. 

Although the liver is apparently so inaccessible, we have 
great control over the influences under which its multiform 
activity is displayed. 

(1) By means of the food we can completely interrupt 
the hepatic functions, or interfere with them at our pleasure. 
The amount of \irea, the secretion of bile, the proportion of 
Ltore glycogen in the liver, may be modified directly, within 
certain limits, by the amount oi food allowed; and the urea 
and glycogen may be respectively made to vary with the 
relative pro][)ortion of nitrogenous and amylaceous constituents 
in the diet. The supply of oxygen which reaches the liver 
by means of bodily exercise, is equally under our control. 
The larger the volume of oxygen entering the liver, the more 
resady and complete will be the subtle processes of chemical 
composition and decomposition within it. We thus come to 
appreciate a fact of the flrst importance — that we can influence 
the liver through the medium ii its supply. But we can do so 
in another way. We can tap, as it were, the channel of supply, 
the portal vein. The radicals of the portal vein in the rectum 
(superior hsemorrhoidal) anastomose with the veins around 
the anusi and leeches applied to this part will drain blood from 
the portal system, and thus indirectly from the liver. Closely 
allied to hiding in principle is hydragogue purration, which 
divei'ts a quantity of water from the por&l radiclos in the in- 
testinal wall, and secures its evacuation. 

(2) The liver may be influenced through its produsts, by 
securing the proper disposal of the urea, bile, and glycogen. 
In the bodily organs, as in the practical aka, the rate of 
manufacture cannot be maintained unless the products be re- 
moved. We have seen, in the stomach, that digestion is 
arrested by accumulation of peptones amongst the f(M. In the 
like manner, an acxmmulation of urea, of mle, or of glycogen, 
in the system, interferes with the hepatic processes. Now, si 
we shaU afterwards see, we can increase the elimination of 
urea by the kidney, and thus indirectly stimulate the Ever. 
On the same principle, the disposal of the bile famines us 
with a means of rousing the hepatic functions. This brings us 
to consider the action of indirect cholagogues. 

That portion of the circulation of the bile which occurs in 
the intastuie is thoroughly under our control. We can sweep 
the empty of Its contents; and with these the Idle, 

whl^ dliherwise would have been re-absorbed, is expelled from 
the The pcrtal Uood and liver are thtis deprived of 

snatei^ in t^hich the biliary salts exist ready inade, namely, 
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their own products ; and the hepatic cells are driven to fresh 
secretion* The purgatives which sweep away the old bile, 
and so lead to the production of new bile, are called in- 
direct cholagogues. Mercurials specially act upon the liver 
in this way. 

(3) We believe that we can modify the metabolic processes 
in the liver by specific hepatic stimulants and depressants, 
irrespective of both the supply and the products. Thus, Phos- 
phorus, Antimony, and Arsenic, influence the metabolic activity 
of the liver, causing a greater production of urea, and the la^t 
two a free flow of bile. Bicarbonate of Sodium and Diluted 
Nitrohydiochloric Acid have probably the same effect as' 
regards the glycogen and the bile. Chloiide of Ammonium 
remarkably increases the amount of urea, apparently by its own 
decomposition, but still probably through the agency of the 
liver cells. Iron increases the amount of urea. Amyl Nitrite 
stimulates the glycogenic fimction. On the other hand, there 
can be no question that the whole process of hepatic activity 
may be remarkably reduced by meaus of Opium, and to a less 
degree by Uuiuino and Alcohol. 

The direct effect of cei*tain drugs upon the secretion of bile 
is unquestionable. Podophylliu, lihubarb, Aloes, Colocynth, 
Oolchicum, Jalap, Scammony, Ipecacuanha, Sulphate of Sodium, 
Phosphate of Sodium, and Chloride of Ammonium, Nitio- 
hydrochloric Acid, and (non-oflS<*ial) Euonymin and Iridin, 
stimulate the liver subsiance and increase the amotmt of bile 
secreted, and are therefore direct cholagogues. Mercurials, 
including Calomel, as well as acids, and such substances' as 
Guaiacum, Sarsaparilla, etc., possibly act less powerfully as 
direct hepatic stimulants. Opium and Morphine reduce the 
activity of the socretion. 

. III. PATHOLoaicAi Relations. 

The therapeutics of the liver will be best illustrated by a 
study of the treatment of its functional disorders. The common 
^causes of derangement of the liver are to be found in the 
nuitorials supplied to it, namely, food and air, and especially in 
the want of due proportion between the two. Most froquenily 
there is excess of food— excess of rich food, especially of meat 
and alcoholic drinks, causin^^ also primary indigestion. On the 
other hand, ihere tna^ be imperfect oxygenation of the blood 
supplied through the hepatic artery, •,«. deficient respiration 
and circulation, generally referable to sedentary or luxurious 
habits, abstinence from muscular exercis^ and confinement to 
ill- ventilated hot atmospheres. Not uncommonly the two dosses 
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of causes arc combined, as is well seen in the disorders and dis- 
eases of the liver so common in the tropics. 

Another way in which disordera of the liver originate is 
through retention of the products. If the kidneys, lungs, or 
bowels aro inactive, the liver will be blocked, os it wore, by 
urea, uric acid, sugfw, and bile ; and hepatic metabolism wiU 
become feeble. This condition is genei^y referable to im- 
paired muscular and circulatory activity ; to want of exercise, 
air and light, which beget re^ and intestinal toi'pidity: it 
is the disorder of town life. In other oases debility of the liver 
is distinctly inherited. 

In whatever way induced, derangement of the liver consists 
in certain disturbances of the chemical processes within it, 
which manifest themselves by altered composition of the ex- 
cretions and many well-marked symptoms. The urine con- 
tains an excess (rarely a deheionoy) of urea, an excess of uric 
add, occasionally sugar, and even ^buminous bodies, derived 
preliably from the liver ; whilst its reaction is disturbed, the 
colouring matter is in excess, and leucin and tyrosin make their 
appearance in it. The bile is altered in quantity and quality, 
giving rise to diarrhoea or constipation with foul pale stools, to 
inspissution of bile in the ducts and gall bladder, and the forma- 
tion of gall stones. The general symptoms of biliary disorder 
are referable to the cii'oidation in the blood of an excessive 
amoimt of the normal products — urea, uric acid, etc., and of 
imperfectly formed preducts allied to those. Such products of 
disordered metabolism, though differing from the normal only 
by a few atoms, or in the arrangement of their atoms, may be 
highly deleterious in their action on the body. Entering the 
blood by the heipatio veins, they disturb the nervous system, and 
are the cause of the sleepiness, languor, irritability of temper, 
the headache, and the general misery and molanclioly, so familiar 
in the ** bilious." ^ey enter the muscles and produce aching, 
weariness, muscular debility, and trembling, ralpliation and 
flushing indicate thi^ action on the circulation, whilst the 
general nutrition also suffers. If this condition persist, certain 
chronic states of the ^stem are induced, which are known as 
gout and litluemia. Ihe heart and vessels become diseased, 
as weU as the skin atid joints. Continued disturbance of the 
reaction and constitution of the u;rine leads to a deposit in the 
urinary p^»ageB of some of its salts in a solid form, constituting 
gi«v^;^t;'^caliia * and structural disease of the kidneys nmy 
ultiia^^^^resiilt* ; 

• ^jptrption of Me into the blood may occur In these oases, 
hut ipre so in actual plugging of tp ducts, which leads to 
la either case, some or all of the conetituents of the 
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bile enter the blood, circulate "with it, colour all the organs, 
and ai'e cast out in the vaiious secretions, e^edally the 
urine. 

Lastly, the glycogenic function of the liver may be dis- 
ordered, and sugar make its appearance in the hlood, urine, and 
all the tissues, constituting glycosuria or diabetes inellitus. 
Excess of sugar-yielding fo<3 may cause this, as we have seen, 
but well-marked diabetes is generally referable to deiangement 
of the elaborate nervous and diemical processes of storing and 
re-distributing the nutrient elements of the food carried on in 
the liver. Hunger and wasting are therefore its prominent 
symptoms, and thirst is also very urgent from the diuretic ■ 
efEcct of the sugar, fn some instemces diabetes may bo tiaceil 
to injury or disease of the hepatic (“diabetic”) centre in the 
brain, or of the nervous connections between it and the liver. 

IV. Natubal Kecovbby. 

Disorder of the livot disappears under favourable circum- 
stances ; that is, with a return to the normal iniiuoncos. Ko- 
covery is assisted, on the one hand, by tempomry abstinence 
from food, brought about by loss of appetite, or even loathing 
for food j and, on the other hand, by exmetion of the morbid 
products. Excess of bile relieves itself naturally by bilious 
diarrhoea. Nature requires guidance, however, in hepatic (hs- 
orders, for the languor, depression, and muscular debility which 
it originates tend to give rise to further indisposition to exercise, 
and thus to an aggravation of the evU. 

V. THEUArKUTlCS. 

Hepatic disorder can only bo prevented by taking a com- 
prehensive view of the relation of the liver to the organs of 
digestion, absorption, blood formation, and excretion. The 
income, in the form oi food and air, must be thoroughly super- 
vised. The diet must be definitely oi-dei-od. Perfect digestion 
and intestinal activity must be secured. In many cases it is 
found t^t when this has been done, little more is required. 
Abundant bodily exercise must be recommended. The atmo- 
sphere breathed must be as pure, cool, and bright as possible. 
Sedentary or lazy habits must be changed for wholesome exer- 
cise in the open air, in the form of walking or riding. In the 
class of oases of disradered liver constantly met with in large 
towns, change is essential from the foul hot dull atmosphere of 
the workshop and dwelling, to the pure air of the parks or of 
the country. But the benefidkl effect of exercise on the liver is 
noi to be estimated solely by the amoun^of oxygen admitted. 

. It will also be evident in increased activity ^ the kidneys, 
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§kin, and bowels, all of which will unburden tho liver by 
hastening the removal from the blood of metabobc products. 

If prophylaxis fail, and disorder be actually present, imme^ 
diate treoMnmt must be undertaken. The first step will be to 
' remove, if possible, the causes of the disorder. A careful in- 
quiry into the habits and constitution will often reveal seiious 
orrors in tho mode of living. These must bo reformed as hiis 
just been suggested. Active medicinal treatment must bo begun 
at the same time ; aru^ in arrangii^ the details of this, several 
objects may be combined. A bri^ purge must first bo em- 
ployed, so as to sweep tho intestine of impcif eotly digested food, 
and stimulate ks absorptive, excretory, and locomotive func- 
tions. The question of the selection of a purgative introduces 
us to the use of cholagoguos. Calomel and Colocynth, lihubarb 
and Colocynth, Podophyllm, and a variety of allied purgatives 
and cholagogues, mentioned in the second section, in proper 
combination with carminatives, are in constant employment for 
increasing tho flow of bile. An almost invariable practice is to 
follow up the purgative by a saline, and the rationale of this 
plan is obvious. The Sulphate of Magnesium, Sulphate of Sodium, 
or Tartrate of Potassium and Sodium with Tartrate of Sodium 
(Seidlitz powder), not only complete the evacuation and stimu- 
lation of the bowel and tho oholagogue effect, but their hydra- 
gogue influence (with that of the previous purgative) will drain 
a certain amount of water from the portal vein, and thus relievo 
the circulation within the liver. At tlie same time some of the 
salts will be absorbed into the blood, and excreted by the kidney, 
which, as we shall afterwards see, they powerfully stimulate, 
thus opening tho second great channel of relief to the liver, 
the urinary discharge. The tartrates pass out in the urine as 
alkaline carbonates, and by this means the excess of uric acid 
which may have tl^eatened or had actually produced gp*avel, is 
neutralised and safely conducted from the body. Altogether 
the time-honoured Blue Pill and Seidlitz powder form a com- 
bination which is iu eveiy respect scientifically sound, although 
probably of purely empirical origin. In urgent cases of aepte 
hepatic disorder, the therapeutist may even divert part of the 
blood supply by tapping title portal veiti, that is, by applying 
leeches round the anus. 

An attempt may next be made to act upon the liver dweetly: 
to rou^o its metabolic energy by one of the specific agents 
alrea^Ji^^erated, Perha]^ the best of these in acute he- 
patio is Bicarbonate of Sodium, ^ven between meals 

the combinations suggested In chapter iiL, espe- 
cii^^ Bhubarb^ Senna, or ^oes. In more chronic ^sosy 
Chii^da of Ammonium or Arssfnio often proves of great 
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ffervio^ given immediately after meals, or that valuable com- 
bination of hepatic stimulants, the Pilula Hydrargyii Sub- 
chloridi Composita, giv^ every night for a week on end. In 
cases of chronic hepatic disorder originating in the tropics, 
Diluted Nitrohydrochloric Acid is often used with success both 
internally and as a bath. The effects of hepatic disorder 
upon other parts of the system frequently demand direct relief, 
such as the headache, languor, or mental depression. Alcohol 
will frequently answer the purpose, but induces further hepatic 
disorders, and is otherwise obviously objectionable. The same 
remarks apply to Opium, except in very small doses “ to take 
the edge off the misery.” Quinine given after meals is of un- 
questionable service in many instances. Tea and coffee are 
useful and safe remedies. But on the whole too much reliance 
must not bo placed on treating symptoms. 

For the treatment of that remarkable disorder of hepatic 
metabolism which is called diabetes melliius, the complete re- 
arrangement of the diet is the first requisite, by the removal of 
amyloid and saccharine substances from the food. Nothing 
in file whole range of therapeutics is more striking in its way 
than the effect of Opium, Morphine, or Codeine, in dispelling 
the last trace of sugar from the urine in such cf sea, the quan- 
tity of the drug toleinted being sometimes enormous. 

Substances which act upon the Liver. 
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CnAPTBIl VIIT. 

THB BLOOD. 

Wb will now suppose that the products of absorption flu4 
hepatic metabolism have entered the bluod. The peculiar I'ola- 
tious which the bloodi bears to the solid organs gives a special 
character to its pathology and therapeutics. It possesses of 
itself no active functions, but is simply a great fluid medium 
which conveys nutrient material and oxygen to the tissues, and 
carries away the products of their activity. In the same way it 
is the medium by which the active principles of dniga reach the 
intciTUil org^ins, without, as a rule, materially disturbing the 
functions of the blood itself. It is not surprising that the blood 
should have comparatively few primary disoiflers, whilst it is 
constantly liable to suffer in conseciuenco of disease of the 
digestive orgtina from which wo have traced its supply, and 
of the excreting organs by which its constituents flimlly leave 
the body. 

I. Physiological Relations. 

The physiological relations of the liqtwr sanquinU are very 
obvious : it is the medium of nutrition. It carries between 
the different organs the materials wliich are the souices of 
^ergy, namely albumhis, fats, sugar, water, and salts, as well 
as the products of the vital processes — carbonic acid, water, uvea, 
salts, and other substances. It poss3Sses a mean volume, an 
alkalino reaction depending on the presence chiefly of salts of 
soda, and a certain genercil unifoimity of composition, which, 
however, varies considerably at different parts of the eimilu- 
lion — for instance, before and after exposure of the blood to 
the liver, lungs, muscles, or other active organs. Tho'compo- 
sition of, the Hquor sanguinis is indeed mo balance of two 
opposed processe#^ process of supply, income, or ingestion, 
which we have traced through the liver from the food ; ana 
a process of production, expenditure, or e^estion, carried on 
by the active or^ns of the bo^, their measurable pro* 
ducts, energy and excretions. white eorpmeUe are physio* 
‘ logically associated with the plasma, that is, are essentially 
nhtritive, in function ; thsy are probably also the souros of the 

Ihe Mnetiou of the red eorpueehe is perfectly distinct from 
>tho f iinetipns pi the plaspia* They are the great medimh of 
respiration, carr}^ oxy^ from me lungs to the tiflffups, and 
ate thus the r^imtory demihits of the boqy. It is iiniihito 



JDhugs which act on the Blood. 481 


for the therapeutist to remember that the red corpuscles consist 
chiefly of hmmofulohin^ with a small quantity of salts, which 
liiive potassium as their principal base united vriih phosphoric acid. 
Iron is an essential component of heemog-lobin (O^ooHoRo^icki 
FeSgOjrQ). Whatever may be the immediate source of the red 
corpuscles, there can be no doubt that the most important 
factors in their development are food, air, and free exposure of 
the blood to light. Ultimately they are bioken up, their pro- 
ducts forming the colouiing matters of the various secretions. 

II. PHARlfAOOnYNAMtCS. 

1 . Our power over the blood plasma in health is easily appre- 
ciated. The most obvious means of influencing it is thi'ough 
the income or supply. We can alter a man's diet, his digestion, 
and his hepatic factions, and by these indirect means we 
retain a hold on the vital fluid. We can also modify its several 
constituents during their ingestion — the albumen, sugar, water, 
phosphates, carbonates, chlorides, sulphates, etc. — by regu- 
lating the food or administering them in the form of drugs. 
A fact of great therapeutical importance is that we can increase^ 
icifhin cci'tain limits^ the alkalinity of the plasma by moans of 
alkalies or alkaline earths, given as the Bicarbonates 01 Potassium 
or Sodium, as the various solutions of these or of Lithia, Lime, and 
hlagnesia ; or in a more moderate degree over a longer period, 
by means of the many natural alkaline waters, such as those of 
Vichy, Carlsbiid, Baden Baden, Ems, and Bilin. Alkalisera 
of the blood act upon the plasma not only directly, but indirectly 
by combining with uric acid, and cariying it with them out of 
the system by virtue of their diuretic influence. Potassium is 
the most rapid and evanescent alkaliser; Sodium is slower 
and more permanent, as is fully described at page 41 . The 
citrates and tartrates are also true alkalisera of the blood, being 
deoctmposed, as we shall presently see, in the presence of the 
red oorpusdea, into alkalins carbonatea. It is much more 
difficult to reduce the natural adkqlinity of the blood. 
Mineral Acids have very little effect in this direction, as they 
enter the blood in the form of fkeutx-al salts of potash, soda, etc., 
which pass out undecomposed. Oitrio and Tartmic Adda remain 
partly tmehanged in the plasma, and Benzoic, Cinnamic, and 
Itooylic Adds also pw tL:ough it, the two first being paitly 
conv^ed into hippuric a^ j^e Iodine may be temporarily 
liberated in the plasma from the iodides. 

Besides these, most of the materiss medicss enter the 
s^em through the plasma, where they exift in every possible 
fdrmi whether undianged, or as albuminates, chlorides^ sulphates, 
2f— 8. 
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etc., or as highly complex compoimds. It is most important, 
however, for the student to ol^erve that, beyond the alkalies 
and acids, but few drugs act upon the plasma. The great 
majority of them simply exist in it, and are conveyed by it 
to the tissues and organs of elimination, where they exert their 
specific inducnce. 

But we may go beyond this, and alter the total amount 
of blood or plasma in the body by actually adding to it from 
the blood of anotht'T person or animal. This is done by tram* 
fusion^ a powerful means of restoring the blood, but one which 
is not always readily available. 

2. We can affect the value of the . plasma through the ex* 
penditure or egesta. We have seen that purgation is a ready 
means of influencing the water, salts, albumen, and other con* 
stituents of the plasma in the portal system, and thus in the 
blood generally. We shall find in subsequent chapters that in 
the some way we can stimulate excretion by the kidneys and by 
the skin. We shall also discover, under the head of metabolism, 
that we can so far either tax or spare the great organs which 
are the source of vital energy and therefore of waste, such 
as the muscles, and thus the metabolic and nutritive value of 
the whole bloo(L But we can go much farther than this: we can 
actually iibstrmt a certain quantity of blood by venesection, 
cupping, or leeching, as we have already seen in me case of the 
portal vein ; and such alteration in quantity will dause a decided 
alteration in quality, for, as we shall find in chapter x., aV 
straction of blood increases the amount of ‘water in the 
plasma. 

3. A small number of drugs are known to act direotly upon 
the eorpmclee. Quinine r^uces their number, and paralyses 
their movements; Yeratrine kills them (out of the body). All 
aromatic oils, resins, and gum-resins, especially M^h, increase 
their production by stimmating intestinal absorption. 

4. We can Increase the richness of the blood in red corpueelee^ 
and the richness »of the individual corpuscles in haemoglobin, by 
^ving abundant digestible and assimuable food, and %y secur- 
ing the activity of the^teal tract, which is concerned in their 
production. IVesh air and sunlight can be secured by change 
of habits or residence. We can also increase the constiWnts 
of the red corpuscles admitted into the s^^stem. Iron, which the 
pharmacopoeia provides in so many forms, direotly increases the 
amountpf hsemoglobin even in healthy individuals. CWbonate of 
Potaseiiim,mprqper combination with Iron, asin the MisturaFeni 
Oomposita or Blaud*s pill, unquestionably indreases its value. 
Phe^hpiic Aoid, u^etlier as the Diluted Acid or as the Phosphate 

Iren md other bases, is also a reputed blood zestorer. All 
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these suhstuncos, and such others as indirectly imj^rove the 
quantity and quality of the hsemoglobin, are known as hsema- 
tinics. 

Arsenic, Phosphorus, and perhaps other metals oomhine 
with the hasmoglobin, partially reduce it, or otherwise interfere 
with its constitution or quantity, so as to impair the oxygenating 
power of the corpuscles if given in full dosos. Citrates and 
Tartrates have a peculiar deoxidising effect on the blood, 
being converted in part into carbonates at the expense of the 
hiemoglobin, thus, 2K«0gHg07 4- Oig (from , haemoglobin) = 
3E2OO3 -f 9 COs + bHaO. Lead reduces the number of the 
red corpuscles, but probably indirectly, by interfering with 
digestion. Iodine and Sulphur (Sulphides), Turpentine, and a 
few other drugs, such as Diluted Hydrocyanic Acid, reduce the 
oxy-haemoglobin of the corpusdes, but only after excessive 
doses, BO &at in this respect they may be regarded not as 
drugs, but as poisons, and will be noticed in the next Bection. 
The Kitritesof Amyl and Sodium, and Spiritus AStheris Nitroai 
convert part of the haemoglobin into methaemoglobin, but only 
when given in excess. On the other hand. Alcohol and Quinia 
bind the oxygen more firmly to the corpuscles, and thus reduce 
oxygenation. Nitrous Oxide gas acts indirectly on the corpuscles 
b^ taking the place of oxygen, but docs not chemically combine 
with the hasmoglobin. It is manifest that the methods of 
venesection and transfusion will influence the corpusdes as 
well as the plasma. 

III. Fatuolociical Belatzons, 

As was mentioned in the introduction, the morbid con- 
ditions of the plcuma are diiefly secondary ; that is, caused by 
disorder either of the organs from whidi it draws its supply 
— ^the dirative organs and liver, or of those by which its 
products leave the body, especially the lungs and kidneys. 

Thus excess of &ood| which constitutes one land of 
idethora, is referable to indulgence in food, combined with lazy 
habits. The opposite condition, anssmia, or deficiency of blood, 
is a very oommon disorder, wlndi may arise from an endless 
vaziety ot causes, whether of the nature of want (insuffioient 
food 07 imperfect digestion) or of waste ^xoessive work, growth, 
exhausting diseases, or hssmorrhage). The oonstitueniB of the 
plasma are no doubt often disordered, but this subjec^^ is still 
obscure. The albumins are defident in anaemia. Oarbonic 
add increases in respiratoj^ dif&culty. The water of the 
blood is increased in anaemia ; greatly diminished in cholera, 
where its excretion is excessive. The alkaliiply of the plasma 
is believed to be reduced in rheumatismi from some unknown 
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cause. Uric acid is cei*tainly in excess in gout. In calculous 
subjects there is apparently some obscure tendency to distur- 
bance of the reaction of the bloody referable to derangement 
of primary and socondaiy digestion. Sugar is in excess in 
diabetes, probably from disordered supply ; urea is in excess in 
Bright’s disease, from defective excretion. ^Tie corpus- 
eles are liable to abnormal increase, as in leuksemia, but it is 
still doubtful whether these are instances of primaiy disease of 
the blood. 

The diseases of the red eorpifsetes are certainly few and 
imperfectly known; practically they may be represented as 
deficiency, d^nd deoxy^tion or reduction of hsBmoglobin. De- 
Jiciencp of haemoglobin, whether traceable to want of blood as a 
whole, to povei'ty of the blood in red corpuscles^ or to deficiency 
of the individual corpuscles in haemoglobin, reduces the oxy- 
genating value of the vital fluid. All the bodily functions become 
feeble : the patient is weak, dull, sleepy, and supers from every 
possible functional derangement, especially shoHness of breath. 

Reduction of haemoglobin, or, more correctly, of oxyhaemo- 
globin, is a result of the admission to the blo^, in poisonous 
quantities, of certain substances which we have ali-eady 
mentioned, such as Phosphorus, Arsenic, or Turpentine in 
poisonous doses. Carbonio Oxide enters into combination with 
the hasmoglobin, whilst the oxy^n is expelled frem the 
corpuscles. Hy^ocyanic Acid unites partly with oxyhemo- 
globin, partly with reduced haemoglobin. Other bodies, such 
as Sulphuretted Hydrogen, seize upon and combine witJi the 
oxygen, leaving the reduced hemoglobin to be dissolved out of 
the co^uscles and diffused tlirough the blood. Kither of these 
conditions is highly dangerous, the new hemoglobin compound 
in the first case being witli diAcult;^ replaced by oxyhemoj^iobin ; 
whilst the reduction and solution in the second case are moom- 
patible with life if they have occurred to any extent. 

IV. Natural Eecovery. 

The quantity and functional value of the liquor sanguinis, 
being but the balance between the income and output of the 
body, readily return to the normal after disturbance. The 
same is true of the corpuscles. As long as the disorders 
of the red corpuscles are of a purely quantitative Idhd, 
the restoration of the normal conditions is followed by 
a return of the blood^elements to their pioper oonslitation. 
Thja iwiral means of recovery are to he fo^nd 'in the 
of breath and debility which accompanies anssmta, 
wt.rmhifih eompil the patient to spare the blbcxt «very 
source of waste. At the same time the ifioreasea 
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frequency of the pizlso and breathing compensate foir want of 
hfomoglobin. Unfortunately there is hero as elsewhere a limit 
to recovery, as when large quantities of a poison, such as 
carbonic acid, havo entered the blood, or when the hemoglobin 
has been reduced. 

V. Thbuapbutics. 

The facts which we have reviewed under the four preceding 
heads are highly encouraging to the practical thempeutist. 

In plethora he will reduce the amount of food, increase the 
excretions, and proscribe inci*eased bodily exertion; five-aiid- 
forty years ago ho would have bled tho patient freely, and 
repeated the operation at reguhtr intervals. 

Anmnia must be treated by tho opposite class of measures, 
which will bo discussed immediately under the head of tho 
red corpuscles. Speaking generally, wo must sustain and 
restore the appetite and digestion, spare the bodjr every possiblo 
exertion, maintain healthy excretion, and, if the condition 
be urgent, even transfuse blood into the veins. Beficionoy of 
albumen is met by the same measures. Excess of carbonio acid 
demands artificial respiration, as we shall hnd imder respiratory 
diseases. 

When the indication is lo increase the alkalinity of tho 
plasma in rheumatism, gout, and allied morbid states, wo 
administer salts of Potassium, Sodium, Ammonium, Lithium, or 
the Alkaline Earths, the Alkaline Citrates and Tartrates being the 
most suitable because large quantities (;an be admitted into the 
blood without deranging digestion. Acids, which havo so little 
infiaonce in the opposite direction, are foriimatcly seldom called 
for. The treatment of poisons in the blood, vrhether formed 
in the body or introduced from without, will rationally consist 
first in removing their cause, e^g. indigestion or renal disorder, 
or in decomposing or neutinlising them chemically. This 
introduces us to the second use of alkalies in the blood. The 
acid of rheumatism, whatever it may be, and the uric acid of 
gout, are converted into solublo salts by the Alkalies and Alka- 
line Earths, and these salts are fortunately diuretic. In this 
way excess of acid is not only neutralised, but conveyed out of 
tho f^stehif and the reaction of the urine may be used as a test 
of the sucoass of our action on tho blood. This end is secured 
u:^ acute cases by the free exhibition of the milder salts of 
PotasBium, Sodium, Ammq^um, and Lithium ; in chronic cases 
W treatment at an alkaline bath, such as Ems, Homburg, Vichy, 
(jarlsbad) Buxton, or Bath. Metallic poisons, such as lead, are 
removed from the blood and tissues in a precisely similar vray ; 
leiiuli for oxamplo, by Iodide of Potassiuih^or Sulphur baths. 
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Poison^t may also bo removed from the blood by simple increase 
of tbo excretions — carbonic acid tbxough the lungs by artificial 
respiration urea by diuresis, free purgation, and diaphoresis; 
and so with the products of indigestion, which is relieved by a 
cathartic pill and a saline draught. 

If the hamoghbin be dejieitnt^ we must secure a sufficient 
supply of digestible and nutritious food, pure air, and direct 
sought ; reduce the amount of work, by ordering rest or even 
confining the patiect to bed; and attend to all the functions 
which are connected with the formation, gp'owth, and purifica- 
tion of the blood. Correction of derangements of the stomach 
and bowels always demands special attention, and is a sine 
qud non for success. At the same time, any actual waste of the 
blood must be arrested, if possible. Passive hEemori'hages must 
be checked. Growth and development may be rendered less 
trying by directing the blood to parts where it is sjjecially 
required; for instance, to the uterus by means of cmmena- 
gogues. We must next hasten to restore the red corpuscles by 
supplying their important chemical elements — Iron, Phosphoric 
Acid, and Potash. Long before the composition of hfemoglobin 
was understood, it had been empirically discovered that Iron 
was a certain remedy for want of blood.” This is our daily 
experience still ; science in this instance has confirmed and not 
suggested practice. Iron has other actions and uses thera- 
peutically, but its chief employment is as a hasmatinic. The 
p^icular form in which the metal may be administered is 
discussed under its own head, hut one or two combinationa , 
with iron must he noticed hero. The Mistura Feni Com- 
posita, an old-established empirical combination of Proto- 
sulphate of Iron, Carbonate of Potassium, Myrrh, and Aromatics; 
the Pilula Aloes et Feni; and the non -official pill of Blaud, 
containing Protosulphute of Iron and Carbonate of Potassium, 
are specially successful remedies in antemia, the rationale of 
which will now he obvious to the student. The Phosphate 
of Iron is also indicated, and is highly successful, in some 
instnnees. Altogether, the medicinal treatment of deficiency 
of hssmoglohin practi^ly resolves itself into the continuous 
administration of iron in some useful form or combination, 
without impairing digestion or the action of the bowels. 

In urgent oases of want of blood corpuscles, whether acutely 
developed by hiemoirbage, or progressing slowly to an extreme 
degree, transfusion must be practised. 

jReduetitm of o^yhmmglobin defies therapeutical measures 
if it have advanc^ beyond the very first stage ; that is, the 
^isoping by carbonic oxide, prussic add, etc., is 
i^ely successful. It must, however, be attempted. ComMned 



Metabolism. 


4S7 

▼enesGction and transfusion would theoretically be the proper 
treatment— to remove disorganised blood and poison, and to 
replace them by healthy corpuscles and plasma/ But this is 
manifestly very rarely practicable. All that can be done, as a 
rule, is to sustain the circulation and respiration, by general 
stimulants and artificial respiration, and thus preserve vitality 
by moans of the oxygen and hsemoglobin that may still remain, 
active. In every cose it will be proper to do this imtil trans-* 
fusion can be undertaken. 


Synopsis of Sudstancfs which act on the Blood. 
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CHAPTEB IX. 

METABOLISH— THE ACTION OP MEDICINES— ALTERATIVES. 

We now pass on to consider the process of nutrition or metabo- 
lism, that is, the activity of the tissues, the development of force 
by pixitoplasm in the presence of blood. We shall find that this 
subject has m important beari^ on the action and uses of 
many drugs and o&er therapeutic measures. 

1. Physiological Kelations. 

' 

The best means of comprehending the obscure subject of 
metabolism is to take the instance of a muscle. A muscle has 
a definite structure; enjoys a free supply of blood; displays 
force during the period of its oontraciion/namely, mechwcal 
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energy, heat, and sound ; and produces certain chemical sub- 
stances, carbonic acid, water, sarkolactic acid, kroatin, othoi 
allied nitrogenous bodies, and possibly urea. The blood* which 
passes through the muscles becomes venous, that is, loses oxygen 
and a small quantity of proteids, and takes up the waste pro- 
ducts. 

In doing this work, the muscle first incorporates the oxygen 
and certain elements of the plasma with its own subst^KX^ 
however loose that oombiiiation may be. In this respect the 
molecules of the muscle are being constantly changed. It is a 
fact of tho first importance to the pharmacologist that whon a 
muscle or other living tissue incorporates metabolic materials, 
and forms force and other products from them, its own mole- 
cules are changed or altered. If the blood or plasma supplied 
varies, so will vary not only the materials that are incoi'poratecl, 
the amount and even the character of tho force and the pro- 
ducts, hut also the chemical (possibly even the anatomical) 
constitution of the active protoplasm. In one sentence, we may 
say that the muscle and the plasma act and re-act upon each 
other : that the protoplasm acU on or tho lymph ; the 
lymph acts on or altera the protoplasm. • 

This process of double decomposition appears to be going on 
in every organ and tissue of the body ; though, naturally, the 
tissue being different in each case, so are the particular sub- 
stances broken up by it, the products yielded by it, and the 
particular kind ot force which it disphiys, for instance secretion, 
nervous energy, growth and development. The oxygen and 
tho plasma ate carried to the organs by the arterial blood ; the 
heat is distributed and lost; caibonic acid, water, and 
nitrogenous and othet pnxlucts are excreted by the lungs, sHn, 
kidneys, and bowels ; and the active organs ore maintained in 
size and vigour amidst all the change. 

There azt) various meana of eattmating the state of meta- 
bolism in the living body. We may measure, first, the amount 
of force displayed — the muscular activity or iom^ the rate of 
growth, tho temperature, the mental capacity; or, secondly, the 
amount of material oomumed-^i\i& food taken and the air in- 
spired; or, thiidly, the producia of metabolism, that is, the 
excretions. The first two moans are by no means always 
available with accuracy. This is wlmt makes the examination “ 
of the urine, the principal excretion, so important in the 
)naj<^liy of clinical oases ; for knowing the state of the urine, 
we can work baokwards, as it were, ana estimate the functional 
activity and even the anatomical state of the orjgans ha which 
its cohitituent^ have been i^uood. 

Bnfotiuhately, metaboHsxn is not the simple process which 
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■we have dosciihed, but in many reppects still very obscure. 
Thus the iroteida are not at once broken down into 
carbonic acid, water, and nitrogenous compounds, as repre- 
sented above. In some of the tissues at least there are inter- 
mediate pi’oducts, one of which is fat, which is in turn oxydised 
into Ciubonic acid and water. It is also probable .that all 
metabolism is associated with ferments, if not actually duo 
to their activity, like digestion and the coagulation of the 
blood. Lastly, the intimate protoplasmic changes which are 
the basis of vitfil force are controlled by the central nervous 
system, by trophie centres lying in the cord and cerebrum, 
with afferent and efferent tropluc nerves. 

II. Fiiaumacodtnamics. 

This brings us to the second part of our inquiry— our power 
over metabolism in a healthy individual. This is greater than 
would at first appear. 

1. Our infiuence on metabolism through the bhod as a whole^ 
has been fully discussed in the preceding chapter, and does 
not require to be more than mentioned here. 

2. Wo can affect nutrition through the constituents of the 
blood which supply material to the paiiicular organs. Ex- 
perience taught us, long before science, how to feed a man in 
training for mtiscular exertion; which kinds of food are specially 
suited for the exercise of the brain, for the periods of growth 
and development, of pregnancy and lactation, of degeneration 
and decay. It is but expressing the same fact in other words 
to say that by supplying an excess of certain kinds of food, 
we can increase the activity of an organ, the cells of which 
appear to exercise themselves more vigorously when their 
natural source of energy and nutrition is fi*oely supplied 
to them. Alcohol, Cod-liver Oil, Olive and Almond Oils are 
thus valuable foods, or nutritive tonlos. 

3. An increased supply of oxygen in the blood increases 
metabolism. The valuable infiuonce of fresli air on active 
organs is familiar, and we have learned in this connection 
the use Iron, which is thus a hnmatinlc tonic. 

4. An increased amount of work is an interesting means of 

increasing protoplasmic activity. By throwing more weight 
upon a muscle, up certain point, we can increase the force 
of. its contraction. This is tmrem; and it must be accompanied 
by % suffident supply of plasma and oxygon. A man in 
training not only sdects Ms food and air, but throws an in- 
creased amount of work on his muscles by exorcising them 
regularly* * 
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6. We ‘can influence metabolism by meatis of tho excretiom, 
that is, by hastening the removal of its products through the 
lungs, kidneys, skin, and bowels, as we have already soon in the 
case of the stomach and liver. The same principle manifestly 
applies to all the tissues. 

6. The tre^hio centres are amenable to impressions carried in 
by their aflerent fibres, and such of these fibres as originate in 
the surface of the body are thoroughly accessible, and ready to 
convey any infiuence which we may impress upon them, such as 
extremes of heat and cold, by means of the cold bath or 
douche, stimulation by Mustard or Cantharides, and the direct 
battery current. 

7. Tbe metabolic activity of a part may be increased by cer- 
tain local measures which are familiar to us, as friction and sham- 
pooing. The physiological effects of these local alteratives or 
local tonics are very powerful. Their action is complex, partly 
direct and partly reflex through the trophic nerves. They cause, 
first, ^latatioii of the lo^ vessels, leading to increased 
circulation in the tissues ; more rapid removal of the products 
of nutrition by the lymphatics and veins ; and an actual exercise 
of the tissue elements, of the muscles, by well-arranged 
movements. No doubt those effects can be increased by l^e uso 
of certain local circulatory stimulants, in tho form of hniments 
of Ammonia, Alcohol, Chloroform, and the great group of 
Volatile Oils of the Tui-pentino and Camphor series. But, 
further, these local alteratives and tonics react upon nutrition 
generally, probably through the nervous system, and greatly 
stimulate it, improving the appetite and digestion, and rapidly 
causmg an increase in tho strength and the weight of the body, 
and thus become general tonics. The action of poultices, 
blisters, some forms of electricity, and other local applications, 
on the nutrition of deeper parts, which is known as counter- 
irritation^ is discussed in chapter xv. 

8. The surrounding temperature has a powerful effect upon 
nutrition. Heat and cold are universally recojpised as being 
stimulating, enervating, relaxing, tonic or bracing, as the case 
may bo. Water, in every form, from vapour to solid ice, is a 
convenient means of bringing any temperature that may be de- 
sired into contact with the tissues, whether directly or ixidirectly 
through the vessels and nerves. In other words, we possess, 
and mve greariy elaborated, the means of affecting nutrition 
by baths and climate, the actions and uses of which are the 
Bubjeots of balneology and climatology. 

9« Medieinee.^V^Q have made a further important discovery 
wilii re^ct to our infiaenoe over metabolism— that wo can 
uditdt to organs other than the normal constituents of the 
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blood, and allow them to participate in the vital processes 
Thus, if such foreign suhstances as Mercury or Lead ho in- 
troduced into the blood, the muscular and other tissues wUl 
. take them into their substance, just as they take up proteids, 
salts of lime, and water, and incorporate them in a loose 
chemical way, their own proper composition being essentially 
unaltered. By whatever channel they may be introduced into 
the blood, most of tho active principles of the materia medica 
are carried in the plasma to the tissues and organs, and are said 
to ‘I act upon” or to “have a specific action “ upon them. Thus, 
Iodine acts upon the glands, Bromine upon the brain, Potash on 
the heart, and so on. By th^ expression we moan that tho medi - 
cinw having reached an organ take part in the process of meta- 
boli^; that they become loosely incorporated with the ana- 
tomical elements of the part ; that they form, either in theso, or 
in the presence of those, certain chemical compoimds with oxy- 
jpon, dmerent from the ordinary ; that they are cast out again 
m the metabolic products, either unchanged or in a new chemical 
form ; and that, in passing through the organ and taking 
part in its dbctivily^ they have modified the force which it displays. 
Thus, Alcohol, in passing into muscle, becomes oxydised and 
converted into carbonic acid and water, and in the process of 
decomposition increases the forae of muscular contraction. 
Alcohol is accordingly said to act specifically upon muscles. 
So with all tissues and organs; some incorporate from the 
blood one substance, some another. Just as the life-processes 
of the various tissues and organs differ from each other, so will 
some select or be acted on by some principles, others by other 
principles. Gland protoplasm is acted upon by Iodine, ifervous 
protoplasm by Bromine, muscle protoplasm by Potassium, red 
corpuscle protoplasm by Iron, and so on. 

Here it is necessary to offer a word of caution. Tho expres- 
sion “ action ” of a medicine is generally used in a much wider 
sense than that just indicated. When we say that a given 
therapeutical substance acts upon “ an organ,” we do not always 
mean that it acts upon the protoplasm of that organ. \^en we 
say that alcohol acts upon the skin, flushing it and increasing 
its heat and secretion, we do not imply that alcohol is de- 
composed by the connective tissue-cells of the skin. An organ 
possesses not only active protoplasniio cells hut vessels and 
nerves; and a vast nuip.her of the effects of drugs upon organs 
are due, as we diall see In subsequent chapters, to their action 


Ultimately, of course, all drugs do act u|>on protoplasm in some 
formi on the protoplMm of muscular tisaue, of nerve-^ganglia, 
of the wcdls of blood*vessels," or of the cells ox the nerve-centres 
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\vhit:h regulate the vessels. But for pi'actical purposes it is 
highly important to keep the action of drugs upon the protoplasm 
of an organ quite distinct from thoir action upon the .organ 
tlirough its nerves or its blood supply. 

Alteratives. — The subject of metabolism introduces us to a 
term applied to ceilain drugs, namely, alt0ra14vas< This word, 
like many other terms in therapeutics, never had an exact 
application, and therefore defies coirect definition. Still, it is 
retained as a useful w< rd, and its meaning may be discussed if 
it cannot be defined. We have seen that we cfin increase the 
ainoimt of wcuk done try an organ in several ways through 
food, air, local stimulation, etc., wliich nuike it build up and 
break down more iictively both its pabulum, the lymph, and its 
own proper elements : which, in one woid, exercise it. Certain 
nKHiidnal substances also arc found to Increase meiaholism, the 
chief of which ore Mercury and Iodine, Phosphorus, Antimony, 
Arsenic, Salicylates, Sulphides, and certain doubtful vege- 
table agents, such as Sarsa and Guaiacum. The partiemar 
v^y in which each of these drugs increases tissue waste is 
given under its own head, as far as it is known. It naturally 
occurs to us, tliat the action of these medicuios is another form 
of exercise of the tissues. Wlicn Mei*cury and Iodine, for 
example, have entered into combination with living protoplasm, 
and been again disengaged or thrown out of combination with 
it in the metabolic products, they have made it do a certain 
atnmnt of work: and to a corresponding extent they have 
effected a change and a renewal of its proper molecules ; they 
have htistened its nutrition: their action may be said to lie 
aUerative, We find that an ossential condition of the success of 
alterative drugs is a free supply of the normal sources of mela- 
bolivsm, food and air, just as it is of physical exercise, that the 
constructive part may keep pace with the-destniotive part of 
metabolism. If food and air fail, the health rapidly breaks 
down, the body wastes, and death may result. Possessing a 
|X)wei*ful and peculiar action like this,, these medicinal agents 
fully deserve the name of alteratives, and any method of 6eat- 
ment which may be founded upon thoir action is incom|)lete 
unless it include abundant feeding and fi’esh air. 

Opposed to the alteratives are an importfint class of drugs 
which diminish metabolism. Alcohol has this action, appa- 
rently by being itself so readily oxydised in the tissues that it 
robs the cells, as it were, of oxygen, while it also binds the 
oxygen more firmly to the red corpuscles, and thus in two 
different wiiys spares tissue change. Quinine also lowers oxy- 
genation, at^has aiurth^ inffuenoe in preventing oxydation 
of protoplain, whicn is imperfectly understood. Probably 
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Alcohol, Quinine, Antipyiine, Kairin, Chinolin, and Salicin, 
also diminish the activity of the natural metaholio ferments. 

Cmnphx Meamres , — ^me of the most powerful means at our 
disposal for influencing nutrition are a combination of the pro* 
coding measures. The best illustration of this is the treatment 
carri<^ on at a foreign bath, we shall say at Aix-les-Bains, in 
Savoy. Here an English patient enters a now, a purer, and a 
warmer atmosphere. His food is reduced in quantity and 
changed in quality ; he has to take active muscular exercise ; he 
enjoys a daily bath, which is really a complex arrangement of 
washing, rubbing, douching, and frequent change of surface 
temperature; and he has to drink a definite amount of the 
waters, which contmu Soda, Lime, Magnesia, Iron, and Iodine. 
8uch a combination of measures is manifestly powerfully 
Alterative. 

Tonics, wliich increase the tone or general muscular andnutri- 
tivo vigour, belong, as we have seen, to several of the preceding 
classes. 

IIT. Pathological Rblations. 

The disorders of metabolism are many and complex. 
Diseases so wide a^ai*t as gout, syphilis, and malaria, and dis- 
orders so (HScrent m their cause and ejects as fever and fatty 
degeneration, are linked together by the fact that they are all 
afl'eodons of nutrition. In this place we can refer but to a few 
of them, ano that very briefly. 

The cause of metabolic disorder is most frequently found in 
the An excessive supidy of lymph to the active cells, 

an unnatural ridmess of the blood in proteids from indulgence 
in food, or an insufficient supply of oxygon from insufiioieiit 
exercise, will disturb general metabolism os they disturb hepatic 
metabolism, and contribute to the production of the diseases 
known as obesity and gout. Deficiency of plasma is a result of 
ansesda, as we saw in the last chapter ; and since it generally 
accompanies aglobuHsm and deficiency of oxygen, the result is 
feeHeness of metabohsm throughout the entire body. Meta- 
bolism is also disturbed by suddou and extreme alt^tions of 
external natural influeueea, such as the tohiperature, moisture, 
pressure and electrical ooudition of tho air ; and local chaises 
of temperature give rise to chills, colds, and rheumatism. 
The opanion, however, is daily growing that fever and many 
other disoidexs of metabolism are often due to the entrance 
into the tissues of unnaAwral^ extranecusy or infective substances, 
whether inorganic, organic, or organised, such as foul air, the 
contagia of measles, scarlatina, and other exanthemta, and 
the OTgamsxns of malaria, syphilis, an^ tuberculosis. It is 
suggested that these (ngamsma interfere with metabolism by 
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Bottling in *the tiBsues and carrying on an independent metabo- 
lism of their own, ♦.«. by living, thriving, and reproducing their 
like at the expense of the pabulum of the tissues ; that they 
throw the products of their changes into the venous current, 
which is thus poisoned and infects the rest of the body ; and 
that by their life-changes they cause a development of heat 
which constitutes one p^ of fever. 

The phenomena of disordered metabolism are necessarily of 
endless variety and complexity. The most striking symptoms 
attend that kind of excessive nutrition known as fever^ viz., 
wasting, increased excretion, hi^h temperature, and general 
functional derangement. To ihis subject we shall return in 
chapter xiv. Infimmatim may be broaialy defined as a similar 
increase of metabolism in a local form. Defective local nutrition 
is seen in fatty and calcareous depenerations. In some forms of 
derangement the results are chiefly appreciable in connection 
with the tissues themselves, as in obesity ; in others they are 
discovered in the excretions, gravel, and glycosuria; in 
many instances, such as gout, they can be found both in the 
tissues and excretions. Occasionally they take the form of ex* 
cessive and unnatural growth^ invading and destroying the 
normal structures, as in cancer. In other diseases the growth 
is rapidly followed by decay, as we see m syphilis and tubercle. 
When tho derangement remains persistently, and estabUshes 
itself in the organs, without definite anatomiem change, it con* 
stitutes in part Ihe so-called> efis^MSs—gouty, rheumatic, 
calculoid, etc. Manifestly in this great collection of diseased 
conditions we have an urgent demand for treatment. 

IV. Natural Kecove&t. 

Experience has taught us that many of the most common 
derangements of metal^lism, such os fever, gravel, and rheu- 
matism, are of but temporary duration, that is, disappear lE^on- 
taneously, when the normal conditions have returned or are 
restored. The forms which natural recovery takes in metabolic 
disorder are known as reaction and repair^ •.«. increased nutritive 
activity, often associated with inflammation. Unfortunately this 
dasB of derangements are peculiarly liable to recur, hut this 
is chiefly because of the return of unhealthv oiroumBtanceB. 
Here, too, as elsewhere, recovezr is limited. 1^ anatomical 
chan^; but even growih and degeneration will sometimes 
disaf^pear, under favourable conditions. 

V- TiqtaArsuTxos. 

The xatifmal treatment of disorders of nutrition is a subject 
of such large pr<^rtiohs that it can be discussed only in an 
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illustrative way in the present work, A careful consideration, 
however, of the principles laid down under the preceding heads 
will, it is hoped, enable the student to extend his knowledge 
practically on his own account. 

The general treatment of disorders of metabolism involves 
the regulation of the whole manner of living : of the food and 
nir, the work done, the excretions, and, above all, the careful 
balance of these. Muscular and nerveus exercise must bo 
ordered in fair proportion, to prevent obesity and gout on the 
one hand, or exhaustion and degeneration on the other. 

When an actual instance of metabolic disorder demands 
treatment, we must first attempt to discover its eame^ and to 
remove it by the same measures which might have prevented 
it. Thus the cause of gout may be swept from the system in 
many instances by a timely and thorough reform of the diet, 
and stimulation of the bowels, liver, and kidneys by a com- 
bined catliai tic and cholago^e, followed by a saline, as recom- 
mended under the head 01 the Liver. Lead poisoning may 
be cured in the same way, bjr hastening the excretion of 
the metal by Iodide of Potassium. When these or other 
disorders of metabolism, such as rheumatism, syplulis, and 
tuberculosis, have become chronic, great benefit is derived from 
change of air and treatment by natural baths. We can some- 
limes remove fatty degeneration, that marked instance of 
imperfect metabolism, by removing its cause — ^an imperfect 
blood-supply, local or general, e.g. by Iron. In other cases 
we may attempt to destoy, if we cannot remove, the cause j 
thus it is })ossible (but not certain) that Mercury partly cures 
syphilis by directly destroying its virus ; Quinine malaria ; and 
l^cin rheumatism. 

As a rule, however, in the more pronounced, the so-callcd 
8 ])ecilic, foims of disordered nutrition, such as tuberculosis, 
cancer, and syphilis, all that we can do is to comteraot the 
came, and relieve or remove its effects; that is, to treat 
symptoms. The specific fevers, such as typhoid and scarlatina, 
must be similarly treated symptomatically, for their course 
cannot be arrested. The pyrexia is combat^ by febrifuges or 
antipyretics, which we sh^ discuss fully in another chapter ; 
the waste is repaired by nourishment ; and other symptoms are 
rcHeved as they arise. Infiammation and its effects — abscess, 
effusions into cavities, grow;^> adhesions, and so on — will be 
treated by local stimulunto'^or alteratives, such as poultices ; 
Motion with alcoholic, aromatic, knd oily preparations; douching, 
ba^s, blisters, etc., to which we shall return in chapter xiv. ; 
or they may demand surgical interferenc%. In other kindB of 
m^bolic disorderSi such as tuberculosis (phthisis, consompriem), 
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we have to* direct a oonsiderahle pari of our treatment to thA 
maintenance of the general nutrition, by preserving digestion, 
and giving highly-nutritious foods, such as Cod-liver Oil until 
t he process has temporarily spent itself, and ended possibly with 
the evacuation of the diseased parts* ■ 

'[The question of the treatment of syphilis, chronic gout, 
rheumatism, and a number of local diseases probably related to 
Ihese, for example, of the skin, joints, and nervous system, in- 
troduces us to the 0/ We saw that alterative 

drugs act by encercising the tissues, and we have now to point 
out how exercise bonents an organ actually the seat of disease. 
For instance, syphilis is characterised locally by masses or 
jiatches of smaU-celled growths, with peculiar anatomical 
relations, proceeding probably to ulceration, that is, to death of 
the part. How do Mercury and Iodine remove these growths 
and thus cuie the syphilis P In answer to this question it may 
be said that there are two ways in which it may be desirable to 
exercise tissues. First, there may bo need of increased meta- 
bolic change in order to remove excessive growth. Mercmy 
and Iodine act, partly at least, in this way upon syphilitio 
growths. They hasten tlxe life-processes of the young cells 
BO much, that the cells disappear in the form of products, or, as 
it is ccmmonly expressed, are absorbed.” It is essential to 
the success of this plaq ox treatxn^t that the alterative sub- 
stances should he thoraughly under control, and, fts we have 
seen, that abundant food and air be ingested to prevent 
failure (rf nutrition. 

Secondly, there is an effect of exercise beyond an increase of 
work accomplished : work that is increased in amount can be 
changed in kind ; exorcise is beneficial, not only to the indolent 
individual, but to the vicious. So with the tissues* Exepreise 
may bring them into a new, a normal, state of funotlon, when 
they have been deranged or even diseased. In order to get the 
tissues to work norm^y, we must get them to work somsAow, 
knowing that such work means chemical change, or even active 
nul^tive renovation of the elements. The natural disporition 
which all tissues inherently possess to return to the normal, is 
thus aff(»rded an opportunity of coming into play;, and the result 
is, not a mere increase of activity, but also an alUraii^ in kind 
of the activity. Henceforth the protoplasm, if supplied with 
an abundance of food and oxygen, itself retuiaois to Ihe nonuel 
state. This powerful effect of alterative drugs is seen in 
diseases as chronic gout, ; skin diseases, rhdmmtismi ani 
disordera of the nervous sjwtem. Beside Iodide of Fotaseiujsi» 
the alte^ves used Jc^ this second purpose m-e ^effy Arienie^ 
BUver, Antimony, Fhosphorus, ana oc<^iouaBy and 
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Zinc. Sulphur is a mild alterative, valuable in xheimiatism and 
skin diseases, especially in the form of natural waters. Many 
vegetable subsiances are credited with like properties, notably 
Sai’saparilla, Guaiacum, Hemidesmus, Sorpentary, and Meser- 
eiim, but the pliysiological action of these is very obscure, and 
their value as medicines doubtful. 


Synopsis op Drugs which influence Metabolism 
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Tho surf^ of the blood-stream is broken only in the arteries 
by the wave raised by each fresh discharge from the heart, and 
this wave is called th^ 

The heart performs its work by virtue of being a nervo- 
muBcular organ, freely supplied with blood by the coronaries. 
The muscul^ tissue is normally stimulated to contract by the 
intra-cardiac ganglia, which, whilst automatic in action, are 
excited by impressions coming from the inner surface of the 
heart — chiefly impressions of pressure or resistance ; and t he 
vigour of systole is in direct proportion to this pressure, which 
in turn is referable, paitly to tho auricular charge, but chiefly 
to tho resistance ahead. The movements of the heftrt are regu- 
lated by the cardiac centre in the medulla, which is that part 
of the nerA’ouB system where afferent impressions are first 
received, and then reflected as motor impulses to tho heart, 
cither by tho vagus or by the sympathetic, the terminatiom of 
which are connected with the' cardiac ganglia, An impression 
mado upon the terminations of the vagus diminishes the frequency 
of the nervous discharges from the ganglia, that is, inhihite tho 
contractions of the heart ; an impression made on the tennina- 
tions of the sympathetic accelerates them. With regard to the 
heart- or pulse^rato, it is highly important to observe that the 
length of systole varies very Utile ; whatever tho work to be done, 
the ventrido takes about to contract. The part of the car- 
diac revolution tliat varies m length is the diastole, which is some- 
times lon^, giving an infrec^uent pulse-rate, say 50, sometimes 
short, giving afrequent pulse-rate, say 100. Now, during diastole 
the nervo-muscular apparatus rests and is nourished, and the 
ventrioles are flUed from the auricles and veins. An infrequent 
pulse is thus (to a certain extent) an indication that the heart is 
being rested and filling well, w^st the force of the systole is 
not weakened, probab^ the reverse, by these two effects. 
Agencies which thus affect the rate of the heart through the 
terminations of the vagus and sympathetic, either reach them 
through the coronary blood, such as drugs, or are transmittod 
from the central nervous system through the nerve-trunks. 
Central impulses affecting the feme of the heert prohably 
reach it through the same channels. 

The cardiae centre in the medulla is the c^tre of an area of 
impressionable matter, which is as extensive as the nervous 
system itself. Into this centre there pour constant streams of 
impressions from the vessels, abdominal viscera, skin, mn^es, 
central nervous mtem (including the seat of mind), from the 
lungs, and indeed from every organ, including ihe heart itself ; 
ahd thenee tim resulting impulses descend ttirough the vagus 
and sympathetic to the heart, which is thus subject to every 
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Influence, however slight, to which the body may be exposed. 
FurthcTj^ the cardiac centre is affected by its blood-supply, 
» including both the quality and pressure of tne blood within it. 

Amongst the afferent impressions reaching the cardiac 
centre, those from the heart itself travel through the vagns. 
These are partly impressions of common sensibility, which 
pass through the medulla into the convolutions ; and although 
nonnally too feeble to be perceived, may, if powerful, give 
rise to sensations of ]pain, distress, weight, and palpitation, re- 
ferred to the prrocordium. 

The arteries are active, irritahlo muscular tubes, whose 
calibre can be modified by a variety of influences. A local 
nervous mechanism guides the vasor muscles ; vaso-motor and 
vaso-dilator nerves pass between the local mechanism and tho 
central nervous system ; and there is a great central point in 
the medulla oblongata, called the vaso-motor centre^ as well 
as other lower centres in tho c^ord and brain, which collect im- 
pressions finm every part of tho body, and reflect them 
through the vaso-motor or vaso-dilator nerves, as the cfise 
may be, to the vessels. Tlio muscular coat of the aHe- 
rios, being constantly exercised to a degree, gives so-called 
“ tone ” to the vessels, which is one of the elements of that 
cardinal factor of the circulation, the peripheral resistance. Tho 
more active tho vaso-motor nerves or centres, the greater the 
resistance and tho higher the blood pressure ; the more active 
the dilators, the lower the pressure ; and the influence of each 
upon the heart respectively corresponds. Particular vascular 
areas, thoso of the sJdn and mesentery, xxmy also he 
dilated or constricted independently of others. ManifeiStly 
local dilatation will admit more blood to tho i^rt, and so lower 
tho general arterial pressure; local constriction will increase 
the local resistance, and so raise the ^neral pressure. Amongst 
the impressions which influence the vaso-motor centre are 
mental states, visceral conditions, surface temperature and 
sensations of all kinds. It is also stimulated by deflciency 
of blood within itself, and by ]poverty of the blood in oxy- 
gen; and drugs act directly upon it^as wo shall presently see. 

The afferent impressions which reach tho vaso-motor centro 
from the heart are so important to tho themi^cutist that they 
demand special mentiom tVlien impressions originating in over- 
distension, distress, or failure ^of the heart, roach tho cardiac 
cenire tiiough the vagus, they are transfentjd to the vasor 
centre, whence they are reflected to the vessels through the 
dilator nerves. The vessels are thus relaxed; the arterial 
pressuxe^ which the ventricle has to overcome, falls ; the heart 
empties itself more readily,' and is relieved. This arrangement 
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for reducing the intercardiac pressure is called the depreasor 
mechanism of the circulation. 

The capillaries effect the final distribution of blood to the 
tissues. Their soft protoplasmic walls, through which the 
plasma) the oxygen, and the corpuscles pass into the tisBues, 
have irritability of their own, and they are subject to many 
other influences, viz. those of the noivous system, of the blood 
which they contain, of the arteries and the veins at either 
extremity, and of Jtie activity of nutrition. In the capillaries 
we discover the other element of the peripheral resistance. 

Tho veins convey the blood back to the heart as com- 
paratively' passive tubes. They are probably subject to special 
nervous mnuencos, but they are chiefly influenced physically 
by the volume of blood passing through them, that is, by the 
condition of the heart in front and of tlie arteries and capillaries 
behind. Thus, shoriness of diastole, i.e. frequency of the heart, 
diminishes the time of emptying the veins, and raises the 
pressure within them. A low arterial pressure and a free flow 
through the capillaries have the same effect. Conversely, the 
veins react physically on the heart and capillaries; if they 
are dilated and full, the return of the blood to the auride is 
delayed, and the force of systole weakened from lowness of the 
charge, whilst the capillaries are obstructed, and the flow of 
the plasma and metal^lic products between the vessels and tho 
tissues disturbed. 


We can now understand the meaning of the wpression, the 
general hlood^pressure. The elasticity' of the arteries being taken 
as constant, the pressure of blood within the arterial system at 
any given moment will depend u^on (1) the total quantity of 
blood in circulation : (2) the action of the heart : ^3) the 


blood in circulation ; (2) the action of the heart ; (3) the 
freedom of the flow into the veins, i.e. the peripheral resistance, 
due to vasor constriction and capillary obstruction. The 
arterial pressure is so far self-regulated, through the quantity 
of blood in circulation, by means of tho Malpighian bodies of 
the kidney. In*thi8 mechanism, the general i^rial pressure 
is brought to bear upon a length of unsupported arterime, so as 
to press or excrete the water of the blood through the vascular 
wall into the uriniferous tubule. By the muscuUr and nervous 
structures in the walls of the afferent and efferent arterioles, 
the pressure upon the glomerulus may be cut off, or thrown on, 
as the system requires, the result being less or more watery 
excretion, and correi^nding rise or fall of the blood pressure. 
The pers]|^ratory excretion, and, indeed, all excretions, probably 
a<^t in the same way as the urinary, only less powerfully. 

. Another Powerful influence on the dreuktion as a whole 


ti m the same way as tne urinary, only less 
. Another ^powqrw influence on the dreu 


btion as a whole 


is sdxseular activity, exertion being attended by <»rdiac exdte< 
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mont and high arteiial pressure^ and muscular rest by calm 
action of the heart and a quiet pulse. 

II. Fhahmacodyitamics. 

The circulatory system affords one of the most striking 
instances in the body of ]^rovisioiisfor physiological chaxigo, and 
of functional reaction to influences of every kind which boar, or 
may be brought to bear, upon it. Herein lie at once its power 
of accommodation to circumstances and its vulnerability ; and 
here, too, the therapeutist discovers his opportunity of in* 
fluencing the heart and vessels at his pleasure. 

1. The total mlumo of blood in circulation, being one of 
the prime factors of the blood pressure, ever}’' change in this 
volume, whether by abstraction or addition, must alter the 
l>ressure. This can readily bo accomplished by leeching, cup- 
ping or venesection on the one hand, or by transfusion on the 
other hand. As a matter of fact, however the effect of either 
inefhod on the circulation is hut temporary. The tension of the 
pulse falls with venesection, only to be raised again by in- 
creased absorption of fluids from the tissue and bowels into the 
circulation. Transfusion raises the blood pressure for a time, but 
the compensating mechanisms soon restore the previous average 
pressure. Venesection is therefore the most powerful of all 
measures for quickly taking the tension off the whole circulation, 
and relieving the heart and lungs, but it is practically useless 
for the purjjose of permanently reducing the blood pressure ; 
and transfusion is similarly of inestimable value in rapidly re- 
storing the pressure, if it have fallen dangerously low from loss 
of blood, and thus preventing death by circulatory failure. 

2. The heart. — a. The intrinsic nervo^muscular apparatus mssij 
be either stimulated or depressed. The first direct cardiac 
simulant is an active coronary circulation, through which the 
heart responds to improved quality of the blood in oxygen and 
plasma, and thus, indirectly, to proper air and food, healtliy 
digestion, and hepatic action. Direct cardiac Btimidants in- 
clude many drugs, such as Alcohol, Digitalis, Scilla, Strychnina, 
Ammonia, Ether, etc. The continuous battery current appliM 
through the region of the heart acts similarly. JReJleo! stimu- 
lation is a ready and powerful moans of increasing the activity 
of the heart, or of rousing it in actual arrest, and includes the 
various methods of loc^ 'nervous stimulation described in 
chapter xi., especially irritation of the fifth nerve b}r Ammo- 
nia, Ihe cold douche and flagellation, and counter-irritation 
of the prmcordium. Cupping and leeching also exert a stimu- 
lant influence on the he&irf through the ner^us s^^stem, as well 
as relieving it by abstraction of Hood. Carminatives aUinulate 
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tho heart, partly directly, partly by reflexion through the 
central nervous system of their impression on the gastric 
mucosa. The mind is a povrerful instrument for invigorating 
tlie heart. Cheerfulness and encouragement may be more 
useful to a patient than many di’ugs. Lastly, all measures 
vhich lengthen tho diastole (slow the heart) increase the 
cardiac strength by affording more time for rest. 

The intrinsic nei’vo-muscular apparatus may be depressed or 
eooihed by the opposite set of measures : by a low coronary pres- 
sure, tho effect of low diet., purgatives, diuretics, and diaphoretics; 
by aiTosting reflex inii)ulses by means of general, peripheral, 
and central nervous sedatives, such as Opium, warmth, or 
plasters applied to tho piajcordium, and tho general warn 
and by all moasuros which shorten the diastole, t.«., 
increase tho rate of the pulse. Lastly, we have a number of 
drugs which are direct cardiac depressants, including Opium, 
Liluted Hydrocyanic Acid, Aconite. Antimony, Potasli, Ghloro- 
fonn. Chloral, Ergot, Venitiine, Ipecacuanha and many more. 

Tho afferent nerves of the hearty wliich cairy to the biuin 
the impi essionsof common sensibility originating in the cardiac 
tissues, may be depressed by^ means of Opium, Chloral, Bella- 
donna and its allies, and possibly by heat and cold. 

h. The terminations of the vagus in the heart may be eiimu’^ 
lated.oxid. the cardiac action rendered less frequent^ by Digitalis 
and Scilla. The same part of the inhibitory mechanism may be 
depressed^ and the rate of the heat increased, by Belladonna, 
Hyoscyanius, Stramonium, Amyl Nitrite, and large doses of 
many dmgs. These local measures act very poweitully. 

e. Ilie cardiac centre in the medulla is readily stimulated by 
certain drugs, such as Di^talis and Scilla, Ether, Alcohol and 
Chloroform at flrst. Strychnia, and Belladonna ; and b^ many 
peripheral nervous impressions, such as counter^irritauon and 
cold. On the other hand it can be depressed bv warm applications 
to the auiiace, such as the hot bath, and by certain drugs, 
including Clilorofdnn and Alcohol after the first sta^o, Aconite, 
Antimony, Opium, Chloral, Diluted Hydrocyanic Acid, Ipecacu- 
anha, Nitrite of .^yl, Physostigma, and Couium. Our control 
of the inhibitory action of the vagus at either extremity, that is, 
of the frequenoy of the heart, is of much value from tJtm power 
which it affords us of influencing the cardiac nutrition and 
strength, by leng^ening or shortening the diastole or resting- 
time of the ventricle* Thus it will be found' that ol^ cardiac 
retar4m.ar6 cardiac stimulants, whilst all cardiac accelerfttOTs 
the end to be cardiac depressants. 

, this connection muscular eee&eise and rest must be 
mentioned as the niost powerful and available of aU the 



Dj^c/gs which act on the Heart 503 

moasures which increase and diminish, respectively, the 
work qnd nutritive activity of the heart. Kest in bed, avoid- 
ance of walking, carriage exercise, movement on level ground, 
are a descending scries of means^ of giving the heart rest; and 
the different kinds of wholesome muscular exercise are equally 
valuable means of throwing work upon the heart, when its 
condition demands increased activity. 

3. The Arteries, — The peripheral resistance in the arteries 
introduces us to a vast number of pharmacodynamical influences 
winch we must be content simply to enumerate : 

fl. The vim-motof centre can be etimulated directly by Alcohol 
and Chloroform (temporariljr), by Ether, Ammonia, fcjtrj'chnia, 
Digitalis, and Soilla ; by irritation of the sensory nerves in any 
accessible part of the body — ^for instance, by cold, counter-irri- 
liints Bucli as mustard, etc., applied to the calves or soles, by stimu- 
lation of the trigeminus, the most ready and powerful means of 
w hioh is Ammonia held to the nose. On the other hand, the vaso- 
motor centre may be directly depressed by Alcohol and Chloro- 
form in the second stage, by Opium, Chloral, Diluted Hydro- 
cyanic Acid, Antimony, Ipecacuanha, Aconite, Belladonna and its 
allies ; by muscular rest ; by emotion^ quiet and balance ; and by 
local scxmtives, such as anodynes, warmth, and gentle friction. 

b. The local vaso^nstrictor mechwnism in the arterial walls 
is stimulated directly by Lead and Silver, Digitalis and Squill, 
in the first stage, Er^t; and by loc^ cold, produced by 
irrigation with water, by Ether spray, or by evaporation of 
siantuous, acid, and solme solutions, sudi as lotions of liectifled 
Spirit, Vinegar, and Chloride of Ammonium. We call tliese 
measures vascular astringents. 

Vascular dilatation may bo effected through the same local 
mechanism by the Nitrites of Amyl and Sodium, Nitroglycerine, 
Alcohol, and Belladonna; by the local heat aflfoidcd by poultices 
and fomentations ; by the whole group of Volatile Oils, of which 
Turpentine and Camphor are the types ; by Acrid Oils, including 
Mustard and Mezoreon ; by irritant metals and metalloids, such 
as Zino^ Copper, and Iodine; and artificial carbon compounds, 
including Creasote, Carbolic Acid and their allies. Local vascula# 
(Ulators are naturally local droulatory Btimulants. The con- 
tinuous ourront also causes local vascular dilatation. 

4. The CepHlaries.^As one of the causes of peripheral re- 
sistance, the condition of the axillary areas is an object of great 
interest to the therapeutist. We can dilate the capillaries and 
increase the flow through thenl by either local warmth or per- 
sistent cold, by friction^ and by local nervous irritants, such as 
the confined vapour of S^ts, Mustard, Aromatic Oils, and other 
rube^outs. is but an early stage of the proce^ of ia« 
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fltinimatioij, charactoriscd l»y capillai-y dilatation and escape of 
the coa'itituents of the blood, which can be induced by a con- 
tinuation of the same measures, or by excessive heat, Oantha- 
rides, Croton Oil, etc. (vesicants and pustulants), and mai’kedly 
modifies, as we shall see in chapter xiv., the capillary circulation 
of neighbouring parts, and the general blood pressure. 

On the othoT hand, wo can cmitraet the capillaries and 
diminish the flow through them by the application of excessive 
local cold (congelation and refrigeration), by Load, and Silver, 
which are pure asti'ingents ; and by the constringents, namely. 
Tannic and Gallic Acids, and the many vegetables whicli contain 
them (Kino, Catechu, etc.), wliidi constriiigo or “tan” the con- 
nective tissues supporting the delicate capillaiies, by condensing 
their gelatinous and albuminous constituents. Some substances, 
such as Persalts of Iron, may also an'est the circulation in the 
capillaries by promoting coagulation of the blood within thoip. 

5. Our influence upon the walls of tho veim appears to be 
but small. Tho veins of a part may be dilated by hot applica- 
tions; contracted, and then dilated, by moderate local cold. 
Ergot is believed by some authoiities to relax the venous walls. 
Indirect measures are more powerful in our hands. The heart 
afronte, or the arterial prossm-e a Urgo^ may be employed, as 
w'e have seen, to increase or diminish the venous pressuio. The 
processes of secretion and excretion are not less powerful in 
modifying the fulness of the veins. Thus, hydragogue purga- 
tives, os wo have seen, di*ain the portal system ; and we sliiall 
afterwai'ds find that saline diuretics relieve the renal veins in a 
very similar way. 

III. Patholooioal Helatzons. 

The complex circulatory apparatus is subject to many forma 
of derangement and disease, a few only of which require to be 
noticed for the purpose of illustrating the application of drugs 
and biher therapeutical measures. 

1. LUorders of the heart and vessels belong chiefly to three 
tdasses, according to their causes: (e) They may oe due to 
direct nervum causes, such as mental excitement or depression, 
or to some cause acting refloxly through the nervous centres in 
the medulla, such as derangement of the efomadi, intestines, 
uterus, etc. (i^) They may originate in morbid states of the 
bloody espeoiidly ancemia, which disturbs the centres in the 
medulla, tlia Teasels, and the nervo-muscular structures in the 
heart. Ci («) they may he traced to a pmon in the system, 
tobao0, alcohol, tead, and the poison of gout, each of whi^ 
has ai^ecific action on some part of the metmani^ 



Oj7G.^jV/c D/s/cass of the Heart. 


5^5 


2. Organic difteaae will bo suflidenily illustrated by a well- 
marked case of progressiye heart disease from some morbid 
state of the aortic 'mves. These valves, from their position 
and constant movement, axe peculiarly subject to disease. 
'I'hey thus become distorted or even destroyed, and rendered 
unlit to direct the movements of the blood, which is con- 
sequently obstructed in its exit from the heart in systole, and re- 
gurgitates from the aorta during diastole. The groat power of 
adaptation to change of circumstances possessed by the circula- 
tion is generally sudicient to compensate for moderate valvular 
disease, by hypertroiihy of the muscular walls of the heart. 
The seiious symptoms set in when compensation fails^ i.e. 
as a i*ule, when the nutrition of the ventricular wall is in- 
sufficient to supply the increased— possibly ever-increasing — 
demand for muscular force. The order of events is then as 
follows : systole fails to overcome the intraventricular pressm-e; 
IJio chamber is imperfectly emptied, and therefore over- 
distcuded in diastole ; the walls are stretched ; and the 
cavity is dilated. Pain and ** oppression make their appoai'- 
ance at this stage, and cause great distress. Henceforth derange- 
ment proceeds a^ce. With the dilatation of the chamber, the 
mitral iralve becomes incompetent or misfitting; blood regur- 
gitates in systole into the Imt auricle; the pulmonary circular 
(ion becomes over-distended ; the obstruction makes ib^f felt in 
the right ventricle ; and, after a time, in the right auricle, by 
forcing the tricuspid. The systemic veins now become con- 
gested from obstruction a f rente; the viscera become loaded 
with venous blood ; their functions are disordered ; and hsemor- 
rhage, dropsy, fiuxes of plasma from the bowels and bronchi, 
and discharges of albumen in the urine occur. Those derange- 
ments, coupled with those of respiration, the cardiac distress, 
and the efiects of anaemia from imperfect arterial supply, finally 
render life impossible. During this process of backward dilata- 
tion, the cardiac action is necessarily disordered in all respects, 
the stiength and regularity of the pulse giving way, and its 
late being decidedly accelerated. 

3. Ecm&trhage. — Bleeding produces certain effects on the 
system, partly referable to mss of blood, and partly to fall of 
the blood pressure. It is naturally arrested by this fall of 
pressure, by coagulation of the blood at the seat of disease, and 
by retraction of part of the coats of the vessel. If the hemor- 
rhage hs/isevere, fainting or spneope occurs, that is, loss of 
conscioushess from failure of the heart and consequent de- 
ficiency of blood and blood pressure in the brain* Any other 
cause of cardiac failure will produce the same effect. At the same 
iiino, the weight of the body cannot be supported on account of 
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the general muscular paralysis, which is another result of the 
c-erebral anaemia ; and the patient falls. The recumbency fortu- 
nately has a favourable effect : it restores the circulation through 
the cardiac and vaso-motor centres, increasing their activity ; 
and renders the cerebral centres more responsive to afferent 
impressions. 

IV. Natueal Rbcovbey. 

The whole circuktory system is furnished with so many and 
so accurate regidating and compensating mechanisms, that not 
only the great range of normal conditions to wliich it is exposed, 
but even man^ morbid changes, can be successfully met. The 
chief of these provisions for preventing or counteracting disease 
are the reserve force of the heart ; the power of componsatoiy 
hjTjertrophy ; the depressor mechanism ; the arrangements for 
relief of the vessels by escape of the ffuid portions of the blood 
through the kidneys and bowels, and into serous spaces ; and 
the natural mode of recovery from haemorrhage and syncope. 
All these methods of natural nalief or recovery are full of sugges- 
tions to the therapeutist, and ratioxuil treatment must follow 
nature’s lines. The two drcumstancos which chiefly set a limit 
to compensation are failure of the coronary arteries to supply 
the hypertrophied walls, and suddenness of the cardiac lesion, 
wbidi may hopelessly distuib the circulation before there is 
time for hypertrophy to occur. 

V. Theeapeutics. 

Although the details contained in the four preceding sections 
are very numerous and complex, the rational therapeutics of 
the diseases of the heart and vessels can be Buflidently uluatrated 
by a few simple principles. The grand fact that stands out 
prominently amongst all the others is that dilatation must bo 
prevented or relieved. It is a purely physi^ effeot or state, 
resulting from the^faJlure of the great physiological condition on 
which alone the circulation can bo and is earned on, namely, 
tliat the driving power must always be greater than the resistance; 

whilst it vanes with it, it must never fall below it. There 
are many other indications for tr^tment, but none that approach 
this in nnportanoo. * 

The general treatment of disorder and disease of the heart 
will mainly consist in ensuring an equable manner of Hfo. 
Extraordinary influences of every kind, bodily and mental, 
especMIyi.oxcHrti<m and excitement, must be shunned by persons 
suffai^ wmnapdiaodis^ or in whom any of itsoommon 
ctWaa sn«y be at. ^ork. tVli^ disease attacks the valves 
(onnooatditiB), in acute rheumatism, absolute bodily rest 
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5fl essential, to diminish the strain on them, and the frequency 
ut‘ their movements; and cardiac depressants, such as Totassiuni, 
Aconite, and Yeratrine, are employed to assist this efi'ect. 

Removal of the cause is mrely practicable in heart disease, 
'ihe opposite is the case in cardiac disorder. Treatment here 
consists in relieving dyspepsia, in restoring Uie condition of 
the blood, in securing mental rest, and in romoving all poisons 
from the system, such as alcohol, tea, and tobacco, by a 
rofoimation of diet and personal habits. Carminatives are 
specially valuable in dyspepsia with palpitation. 

A great part of the treatment of diseases of the hoart 
consists in emnteraetinff the cause ; that is, in the prevention and 
removal of dilatation, Tho first rational step to be taken is 
to lighten the load upon the heart, to lower the intra- 
ventricular pressure which it is unable to overcome. Best, 
bodily and mental, is the most obvious and easy moans of doing 
so, the patient being kept in bed, and every kind of exertion 
and excitement forbidden. The pressure may be further 
i-educed by purgation, which diverts and drains the blood ; or, 
if the conmtion be urgent, blood must be removed by leeching, 
cupping, or venesection, all of which may give gi-eat relief, or 
even preserve life when it is threatened. In another class of 
cases, the arterial tension may' be lowered by means of dni^s. 
Nitrite of Amyl acts very swiftly in this way, giving relief In 
that terrible form of acute distension of the heart which is 
called ‘‘angina pectoris,” by instantly relaxing the vessels in 
front, as well as by accelerating the cardiac action. The oame 
ofEect may be more slowly produced by the alkaline Nitrites, 
Potash salts, and Belladonna. 

llie second means of treating dilatation is by increasing the 
cardiac power hy direct cardiac stimulants^ such as Digitalis, 
8cilla, .^oohol, and Ammonia. Mustard or other rubemcients 
appli^ to the prsscordium are indirect cardiac stimulants of 
groat value in some cases. At the same time, the quantity 
and quality of the blood supplied through the coronaries to the 
cardiac walls must bo sustained by nutritious food, and possibly 
by Iron *. a system which demands, in turn, the stiictest attention 
to the action of the stomach, bowels, and liver, flatulence and 
other digestive disturbanoes being highly dangerous to a weak 
heart. 

The third means of treating dilatation is by inereasing the 
time of cardiac rest. Three powerful direct cardiac stimulmts, 
Digitalis, Scilla, and OonvaUaria, have the additional action of 
stimulating the inhibitory apparatus, both in the heart and 
medulla. They increase the force of the systole, thus tho- 
roughly emptying the dmmber, and preventing ovor^disten- 
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Bion; they lengthen the time of filling tho heaiH;, that is, of^ 
emptying the veins, thus favouring the venous flow; they 
afioid rest to the heart; and they also increase the arierial 
pressui'e, not only hy filling the aorta better, but by stimulating 
the vaso-motor nerves. Tliey are therefore indicated in that 
backwai'd dilatation of chamber after chamber, ending in dropsy 
and visceral congestion, which we have discussed, and as a matter 
of fact they prove of the very greatest value in practice. 

Ecmotul of effeets: Treatment of tymptome. — Cki’diac pain, 
oppression, anxiety, and other forms of distress, can be relieved 
by cardiac sedatives, such as local heat or cold, Opium, 
Chloral and Belladonna. Of these. Opium is the most powerful, 
and of the greatest value. We must never forget, however, 
that in Opium we are administering a dangerous cardiac depres- 
sant, which paralyses in large doses every part of the circulatory 
apparatus ; and the same remark applies to Chloral. The per- 
fection of the therapeutic art is to use these remedies with 
judgment. The hypodermic injection of Morphia sometimes 
gives complete relief. Belladonna is a cardiac anodyne much 
more easily employed, because less depressant ; but is much less 
efQcacious. It is frequently applied locally to the prascordium 
as the Emplastrum. A nibefaoient effect on the chest 
or tho application of leeches will quickly relieve cardiac pain. 
Pulmonary distress from congestion of tho hrOnchi and alveoli 
may bo specially relieved by stimulant expectorants, such as 
Animonia and Scilla, which inciease and remove the bronchial 
fiiix ; but hero again the value of rational treatment is seen in 
the disappearance of dyspnoea, hsenioptysis, cough, and the 
physical signs of pulmonary engorgement, under the influence 
of purely cardiac remedies, such as Digitalis and Alcohol. 
Dinpsy may be immediately relieved by puncture of the part, 
but like ot W symptoms dirappears rapidly by the veins when 
the cardiac strength is restore. The same remarks apply to 
the visceral congestiQns and their temporary relief by pur^ 
tives. Diuretics are of great sernce in cardiac dropsy, actmg 
partly by relieving the renal reins (salinei^, but chiefly by 
raising the arterial pressure (Digitalis and l^illa), as is fully 
discussed under the head of The Kidney in chapter xii. 

Hssmotrhaga -- HBsmostatics. — External nsemoiThage is 
readily arrested hy surgical means. If the lesion be iatemal, 
as in the stomach or lungs, we must trust chiefly to medicinal 
remedies which are known ss bssmostatlcs. 

(a) Bo iar the eardiae depression caused by the hssmorrhage 
may w oautiquslr encouraged; In every case it is desirable to 
employ all av^able uAeans of reducing the force, not the i^wer 
of the heart, especially bodily and mental rest ; and for this 
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Substances 'which act upon the Circulatory System 
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Vaso-Motob 

Depressants. 

Local 

CiBCULATOBT 

Stimulants. 

Bbplsx 

Carluc 

Stimulants. 

Dif^italis (at flrst) 
Scilla (at first) 
Belladonna 
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Hyoscy amn s 
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Btryobnina 
Alcohol (at first) 
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Chloroformum (at 
first) 

Acifiuin Hydrocy. 

Dil. (at first) 
VeratrJna (at 
first) 

Ammonia 
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Amyl Nitris 
Nitrite of Sodium 
Nitrogrlycerine 
|8}<irituB iEbberis 
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ordinary doses) 
Stramonium (tn 
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Hyosoyamus (in 
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Camphom 
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Sinapis 
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AcidumHydrocy. 
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Veratrina(at last) 
Opium mode* 

lately) 
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Ipecacuanba 
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Acid. Carbolic. 

Reflex 

Vascular 
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Creasotum. 

i 
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Ergots 
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CHAPTER XL 

THE RESPIRATOHT SYSTEH, 

I. PhysiolooicaIi Relations. 

The r$d corpuscle of the blood is the oxygenating or 
respiratory element of the body. The physical p^ of 
respiration is carried on by moans of the chest and respirafmy 
passages, a fro^ supply of oxygon being continually presented 
to the red corpuscles, and carbonic acid, water, and heat given 
off from the plasma. 

The red corpuscle and the chest are brought into functional 
relation with each other by moans of a special nervous 
mechanism, called the respiraiorp centre, a portion of norvoas 
matter in the medulla oblongata which is peculiarly irritable in 
the presence of oxygen, and sends motor impulses through 
the cord to the respiratory muscles. 

The less the amount of oxygen admitted to the respiratory 
centre, the more powerfully is it stimulated, and the chest 
moved; the greater the amount of oxygen admitted to the 
centre, the less powerful its discharge, ana the more weak or 
superficial is the breathing. Now the amount of oxygen in the 
arteries of the medulla is the same as in the systemic arteries 
generally; and we thus find that the state of oxygenation 
of the arieiial bipod governs the respiratory movements through 
the medium of the respiratory centre. The fundamental 
canon in the physiology of respiration is that tAe condition of 
the red corpuscle is the prime mover of all respir/itorp acts. Car* 
bonic acid has but little direct effect on the respiratory centre. 

^ llie^ term centre ” implies that certain influences meet in 
this point, orig^ting in a circle of which it is the middle 
point ; and this is the case. Falling into the respiratory centre 
are impressions ednveyed by afferent (usually sensory) nerves, 
from every part of the body, modifying * its activity, and 
reflexly influencing the respiratory movements. The vagus 
is peculiarly caf^ble of stimulating the centre; thus irritation 
of the larynx immediately causes the reflex respiratory act 
called cough. The vagus is therefore said to be the special 
afferent nerve of respiration; the whole sui^uie of tho 
respiratory jpassages, and probably the lungs, being abundantly 
Buppli^ with rootlets ox the vagus, are incessantly 

coUeoting impressions for transmission to the centre. Every 
chan^ in'the distension of the lungs, and in the quantity and 
quality of the pulmonary blood, thus instantly tells on the 
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rospiratory movements. It mimt also be carefully noted in this 
connection that diminished oxygenation of the blood, 'whilst 
increasing the respiratory activity, stimulates the other twe 
groat Centres in the medulla, increasing the arterial resistance 
through the vaso-motor centre, and slowing the heart through 
the Ciudiao centre. 

The afferent im|)re8sion8 from tho lungs and respiratory 
passtmes, besides fallmg into the respiratory centre, also reach, 
if sufficiently po-werful, tho convolutions, 'where they are felt as 
'various referred more or less accurately to the ro- 

^iratoi^ organs. In health these sensations of common 
sensibility are feeble; and we do not appreciate them until 
they are converted into sensations of pain, oppression, distress, 
or irritation, in disorder or disease. 

Amongst the nerves of the respiratory muscles ono group 
demands special notice, vis. those distributed to the bi-onchi. 
These are motor filaments of ^e vagus, which originate in the 
respiiato^ centre and supply tho muscles regulating the 
calibre of tho air tubes. They bring the bronchi under the 
control of the medulla, and thus of the afferent impressions, 
especially of those very impressions which originate in the respi- 
ratoiy passages, the seat of their o'wn distribution. 

II. PUABMACODYNAMICS. 

The extensive relations of the respiratory organs to the 
external air, to the blood and circulation, and to tho nervous 
system, afford us abundant means of influencing their mode of 
action. Those means 'we will now ro'view in their natural 
physiolorieal order : 

1. TXs Air, — The air which comes in contact with tho 
organs of respiration may bo altered in five different respects, 
each of which will have a physiological effect upon the f unotionB 
of the lungs, 'vis. as regards (a) its absolute amount, its chemi- 
cal compottUimt, {«) its temperature^ {d) its mdetue^, ana (s) its prea- 

SUf^* 

{a) The supply of air, like tlmt of the food, may be entirdy 
arreaUd fbr a time, another gsb with different physiologic^ 
properties, such as Nitrous Oxide, bemg allowea to taka its 
pl^. Or the amount respired may be simply reduced, by ad- 
ministering rarefied air ; or inereaaed, by admitting oxygen or 
compressed air into the lun^s. The ' same effects may be pro- 
duct by ordering* little or mueffi muscular exercise respec- 
tive. 

(i) The ohemM compoaition of the atnu»]^ere, physiolori* 
ca&y speaking, telates wy to the amount and qmmty of me 

2h -8 
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oxygen. ‘ Tl^e proportion of oxygen to nitrogen in the air may 
be modified by arrangements for special inhmtion, but practi- 
cally this is seldom attempted, mountaki and ocean dimatos 
affording ns a much more satisfactory supply of pure air. 

(^!) The temperature of the air respired may be modified 
either by selecting particular dimates—tropical, sub-tropiail, 
temperate, or cold ; by artificial regulation of the atmosphere of 
the room — ventilation, heating, etc. ; or by arrangements for 
v/arming or cooling the ingoing current of air only, by means 
of so-called “respimtors,” and by recommending na^ breathing 
only, or oral breathing only, as the case may be. 

{d) The amount of moisture in the air respired can be altered 
at pleasure, whether by residence in a dry dimate or in a moist 
climate, or by varying the amount of watery vapour in the air 
of the room, or in the individual inspiratory draughts, by 
means of steam kettles, hot- water inhalations, etc.. 

(«) Lastly, the pressure of the air is completely under our 
command ; and this again cither b^ means of climate (elevated 
mountain residence), or by local artificial anungements such as 
the air-bath and pneumatic apparatus. The compressed air-bath, 
at a pressure of } to } of an atmosphere above the normal, 
increases the amount of oxygen admitted into the blood, as well 
as the vital capacity and the size of the lungs, whilst it rondel’s 
respiration less frequent and more easy. A. rarefied atmos- 
phere is never given as a bath; on elevated mountains it in- 
creases the depth and frequency of respiration and the vas- 
cularity of the lungs, so that there is a tendency to hemorrhage 
from the alveoli. The pneumatic apparatus, a small gasometer, 
admits air under artificial pressure to the respiratorj^ passages 
only, the patient breathing into, or out of, a valvod tube con- 
nected therewith. Inspiration of air compressed by about ^ 
atmosphere increases the amount of air entering the chest, and 
eventually the vital capacity, the size of the (host, and 
the respiratory force, whilst it diminishes the vascularity of the 
lungs and raises the arterial pressure. The other methods of 
aerotherapeuties do not require mention here. 

The Med €wpu8cle,^Th<^ red corpuscle as the great medium 
of external and internal respiration, as well as the prime mover 
of the respiratory centre, is an imj^rtant agent through which 
the reimiratory activity may be modified by food, drugs, and all 
the ormnaty natural influences, studied in chapto viii. 

3. Tlte Oireulatmi. — ^The con)uscles must oe drculatod by 
the heart and vessels, and any effect that wo may produce upon 
these will g^atly modify the respiratory functions. The pnar- 
macodymmes of' Iko circulation are discussed in the pi-eceding 
diapjie»« ^ 
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4. The Lungs <md Air passages, — (a) The afferent or sensory 
nerves of the respiratory organs are stimulated by cold and dry 
air, CTilorine gas, Ipecacuanha, Senega, Tobacco, Nitre fumes, 
Ammonia, and Antimony. They are depressed or soothed by 
waiin and moist air, warm food, warm a2)plications to the chest 
wall; possibly by demulcent substances to a small extent; and by 
Opium, OMoral, Cliloroform, and Ether. Sensaiims connected 
with tho respiratory organs may be modified by the same 
means, the nerve depressants thus proving to be pulmonary 
anassthetics or anodynes, as well as interfering with reflex 
respiratory acts. 

" iff) J'he vessels of the bronchi may have tho circulation 
throi^h them increased by all measures which increase the 
activity of tho circulation generally, viz. by purgation, exercise 
of tho lungs, and bodil}[ movement ; by Digitahs, Scilla, Am- 
monia, Alcohol, Strychnine, and probably the whole series of 
Aromatic Oils to bo presently noticed. Ter contra^ the bronchial 
circulation may bo depressed by all cai'diac and general vascular 
depressants, including heat, Alkalies, Iodides, Aconite, Anti- 
mony, and Ipecacuanha. 

Q/) The pulmonary circulation bears voiy complex relations 
to the rospiratoi^ movements, as regards tho pressure and rate 
of flow in ins]piration and eamiration, ordinoiy and extra- 
ordinary. Manifestly as regard tho general circulation, the 
pulmonary vessels may be modified by every influence which 
affects it, such as blood-letting, transfusion, purgation, a variety 
of drugs, and muscular rest or exercise. We possess one 
substance, non-officinal, which specificalljr contracts the pul- 
monary vessels, namely Museaiiu, tho active principle of the 
mushr^m. 

(<>) Olands of the bronchi , — ^The secretion of bronchial mucus 
may ne ismeased by alkalies, especially Ammopia ; by Iodine, 
Sulphur, and Antimony ; by Ipecacuanha, Senega, Tobacco, Scdlla, 
and the great n oup of Aromatic Volatile oils, Oleo-rosins, and 
Balsams, including Turpentine, Camphor, Benzoin, Copaiba, 
Ammoniacum, and the balsams of Pern and Tolu, warm 
liquid food remarkably increases the bronchial secretion; on 
the contrary, cold dry food diminishes the bronchial mucus, 
as possibly do Belladonna, Stramonium, and Hyosoyamus, and 
oominly adds. 

(d) The nervthnmeular structures of the bronchi and larynx 
are stimulated by those measures which act upon the afferent 
nerves (a| and perhaps they are also directly influenced by 
some of we same. 

A group of substances of great therapeutical interest directly 
depreee the same system, and so relax the bronchial waUa and 
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favour the movements of the respiratory air, viz. Belladonna, 
Stramonium, Hyosc^mus, Lobelia, an{l Tobacco; Opium, 
Chloml, and Cannabis Indica; Chloroform, Ether, Amyl- 
nitrite, and Iodide of Ethyl ; Conium, and warm moist air. 

5. Impressions reaching the respiratory centre through 
channels than the vagus afford us a remarkably ready me^ of 
affecting it. Impressions mlay be stimulating^ induain;^ irrita- 
tion of the fifth cranial nerve in the nose by Ammonia, or on 
the brow by cold ; of the olfactory nerve by odoriferous sub- 
stances ; of the optic and acoustic nerves by powerful light and 
sounds respectively ; and of the nerves of the skin generally by 
painful impressions, such as flicking with towels, flagellation or 
riappingp, extreme hoat, musfard plasters, and other powerful 
local irritants. Or we may hse measures with a sedative influ- 
ence on the respiratory centre, including gentle warmth to the 
surface of the chest in the form of poultices and fomentations, 
warm baths, and local anesthetics or anod^os, STich as plasters 
and liniments of Opium, Belladonna, and v olatile OUs (Turpen- 
tine, Camphor, etc.) applied to the diest walls. 

6. The Respiratory Centre, — Besides those influencing the 
afferent impressions, a variety of direct stimulants and depres- 
sants of this centre ore in our possession. The force of the 
nervous discharges may be increased by Ammonia, Strychnine, 
Belladonna, Stramonium, and Hyoscyamus ; ptol»bly by Ipe- 
cacuanha and Antimony temporarily ; and by Alcohol, Ether, 
and Chloinfonn, for a brief period at the commencement of 
their action. On the other hand, the last-named drugs quickly 
dminish the force of the respiratory centre (Ether loss rapidly 
than the others) ; and the same effect may be produced by means 
of Chloral, Opium, Aconite, Yeratrine, Conium, and Physostigma. 

7. The Trmts of theeffermt impulsesfrom therespiraiary centre, 

the Spinal Centres of the roapiratoiy muscles, and the JSfervo^ 
muscular Apparatus of the ch^t and larynx maybe stimulaied 
not only x^xly, but directly, by Strychnine^ wliich grcatlv 
metises the vigour of the spinal centres ; by el^trioity appliea 
to tiie nerve trunks (pbrenic^ interdosts^), or to the muscles 
directly ; and by all measures whiifli improve the nutrition of 
the nervd-muscular tissties, such as well-ordeted ^cercise. 
Conversely, these parts may be depressed by PhysostmpoEia, which 
greatly diminishes the vigour of the spinal centres; byConinm, 
wdii<^ pmlyses the mdSat nerves; and bjr Opitu^ v^bh de- 
presmithe whole efferent mechanism. The use of these depress^ 
^ is almost oonflned to the mascles el the Imynx. 

poweiM of q}l is the method of arresting^ br id least oon- 
tho movements the chest, by direet restraint, which 

li best acoom^ished by means of strapping or bandnning^ 
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Wlxon we review the x'ai’ioua measures classed under the 
Ist^ 4th, 5th, 6th, and 7th pi’oceding heads, wo wo enabled to 
re-arrange several of the most important of them into new 
grotips with definite phannacodynamical properties and im* 
XJort^t therapeutical bearings. Those gi*oiips are : (a) JSxpec- 
iorants ; (b) Anfiapamodies ; and (c) lie^iraiory Sedatives. 

A. Expectorants. — ^Expectoration, the discharge of the sputa, 
or secretions and other products of the respiratory passages, 
wdll nianifestly vary with the amomit and characters of the sputa, 
and with the expulsive which can be brought to bear upon 
them. Measures are therefore called expectermts which increase 
the absolute amount of sputum formed, which so modify its 
characters as to facilitate its expulsion, or which evacuate it 
with greater ease : the first and second kinds of expectorants 
acting upon the glands, the third kind upon the muscular struc- 
tmros. Kegarded otherwise, the expectorants will be found 
sometimes to stimulate the respimtory centre, e,g. Ammonia and 
Ipecacuanha, sometimes to depress it, e.y. waim, moist air. But 
of greatest practical importance is the action of expectorants 
upon the circulation; and according to their stimulating 
or depressing influence in this respect, they are commonly 
divided into (1) Stimulant expectorants^ and (2) Sedative expecto- 
rants. It must be clearly understood that “sedative” and 
“stimulant ” in this connection refer not to the respiratory, but 
to the circulatory effect of the bronchial measures. 

( 43 ) Stimulant ex^torants include Ammonia, Scilla, all the 
Volatile Aromatic Oils, Oleo-resins, and Balsams enumerated 
above; Strychnine, Alcohol, Senega, warm liquid food, and 
moderate exercise of the body generally ov of the chest. 

(5) Sedative expeotoranta indudo Alkalies, Iodides, Anti- 
mony ; Ip^cuanha, and Tobacco ; warm, moist air ; and wann, 
moist applications to the chest walls. 

If wo wished to construct other groups of expectorants we 
might add: 

{c) ]^qi»ectorant8 with a sedative effect on nerves.— These 
are {miefly obtained by combining other exiiectorants with 
Opium, e.g, Scilla and Opium, Camphor and Opium, Ammonia 
and Opium, Ipecacuanha and Opium — all of which combinations 
aro officinal, Antimony and Opium, etc. Warm drinks have 
the same effect. 

{d) Expectorants whihh alter the chemical composition of 
the Bxmta. — ^This is a highly important group. Alkalies increfisc 
the alkalinity of the sputa, and at the same time the water of 
the bronchisl mucus, and thus the liquidity of the sputa. They 
constitute a specifd class called we flhline expectoranta 
Sulphur, Iodine, aU the Aromatie Oils, Oloo-resiits, and Balsams, 
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are excreted, aa such, or as their products, along with an in- 
creased flow of mucus; and most of these, especially tho 
aromatic substances, have an antiseptic, deodorant, and dis- 
infectant effect on the secretion, and on the suiface from which 
they aie given off. They may be classed as tho Disinfectant 
expectorants. The water of the bronchial mucus is increased 
in almost every instance of increased secretion, but specially by 
Alkfilies, Iodine, and Antimony, which thus possess the 
valuable property of increasing the liquidity of the sputa. 
Lastly, Acids tend to diminish the amount of water, and thus 
the total amount of sputum, ue, to dry up ** the secretion. 
They nuiy be called anti-expectorants. 

B. Antl-spasmodlcs. — These comprise a great vaiiety of 
measures which have the common effect, direeSy or indirectly, 
of relaxing tho muscular coat of the bronchi and the dia- 
phragm. They arc : (a) tho various depressants of the respiratory 
branches of the vagus mentioned above (4a), such as heat, 
Iodides, Alkalies, etc. (/3) The depressants of the other afferent 
nerves to the respiratory centre (6), especially worm applica- 
tions to the chest walls. (7) The depressants of tho respiratory 
centre itself (6) — ^Alcohol, Ether, Chloroform, Opium, etc. (5) 
The diioct nerve-muscular depressants — ^broncliial (4 rf), sudx iis 
Atropia, Tobacco, Amyl-nitrite, etc. ; and parietal (7), Coninm, 
etc. All these substances are distinctly depressant or sedative ; 
but we have still another gi’oup of bronchial antispasmodics («), 
wluch are perhaps the most powerful of all, viz. some of tho 
ex 2 >octorants, such as Ipecacuanha, Senega, and Tobacco, which 
after momentarily increasing the spasm, cause a rapid and 
profuse How of mucus from the bronchial waU, thus relieving 
the fulness of tho vessels, provoking cough, and inducing 
expulsion of the cause of tho spasm. 

c. Bespiratory sedatives. — ^These measui'es deserve a special 
name. The depressants of the afferent branches of the vagus to 
the brain, such as Opium, Ether, Chloroform, etc., not only act as, 
antispasmodics and muscular depressants, i.e. prevent hron<^al 
sp£^m, widen tho tubes, and arrest cough, but also prevent or 
relieve pain and other distressing sensations refeited to the 
respiratory organs. The most rational kind of pulmonary 
sedatives, however, are the expectorants above enumerated, 
in cases whore the cause of the distress can bo removed. A 
combination of the two dosses will manifestly answer best in 
most instances. 

III. Pathological Rblationb. 

The disorders aifd diseases of this system fall readily into 
two great classes, according as they affect (1) ihs respiratory 
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element {the red corpuscle) and ite clreutation^ or* (2) tho ney'vo^ 
muscular appae^atuSy including the lungs and air usages, the 
resxdratory centre, and the afferent and efferent channels of 
communication. The first class were discussed in chapters viii. 
and ix. ; tho second will now be briefly noticed. 

Circulatory, inflammatory, and degenerative changes com- 
prise a large part of the diseases of the respiratory organs, such 
as bronchitis, pulmonary congestion, emphysema, and pleurisy, 
to which must be added new ^owths, whilst tuberculosis and 
syphilis occupy an intermediate position. Whatever their 
pathological nature, these diseases x>roduco certain well-marked 
anatomical changes in the parts. The passages may prove to 
be obstructed, or actually occluded, by swelling of their 
mucosa, and by various products, such as mucus, pus, blood, or 
debrisy which may be retained, inspissated, or possibly decom- 
posed, thus imtating the nerves and vessels. Some of tho 
bronchia may bo entirely blocked, with collapse or consolida- 
tion of tho corresponding lobules, and disturbance of the air 
pressure (emphysema) and blood pressure (hyperfiemia) in tho 
parts ormmd. Portions of tho lungs may be found either con- 
solidated by pneumonia, or compressed by pleurisy, aiiless and 
functionless. Tracts of various size are frequently entirely 
destroyed by phthisis or gangrene. Hmmon'hage may occur in 
the alveoli or passages. The right heart frequently proves to 
be secondarily enlarged, from disturbance of the venous cir- 
culation; the viscera congested; and the serous cavities and 
extremities dropsical. 

Whilst many of these anatomical changes are fortunately - 
remediable, others are not so, and the efforts of tho practitioner 
can only be (hrected to the rcUef of their symptoms, or, more 
correctly, their effects. Amongst thesoy disturbances of re- 
spiration, spasm, cough, expectoration, vomiting, and pfiin, 
alone require to be briefly noticed here. 

Dyspnoea is a natural effort to increase oxygenation, and 
is duo to stimulation of tho re^iratory centre in two distinct 
ways, viz. (1) the imperfectly oxygenated blood circulating 
within it, and (2) by exaggeration of the impressions coming 
from the air passages and lungs. Obviously these two sets of 
causes are usually combined, since such anatomical changes as 
have been mentioned, interfere at the same time with the proper 
contact of the air and blood in tho limgs, and irritate tho pul- 
monary branches of the vagqs. As a rule, dyspnoea is effective 
and highly beneficial; but unfortunately, if it fail to giro 
relief, it tends to aggravate the distress. 

Spamodie dyspneeuy commonly called ^^asthma,” is reliable 
to sudden intermittent irritation of the vagus or centre* 



520 Materia Medic a and Therapeutics. 

Powerful reflex respiratory impulses are thus generated, and 
pass out to the bronchial musdos and the diaphragm, wliidi 
are spasmodically contracted, interfering with die entrance of 
air* 

Co^igh is essentially a physiological act, in itself highly 
beneficial, which may reqmre to be encouraged and increased. 
Much more commonly, however, it is excessive, and becomes 
one of the most distressing symptoms demanding relief in disease 
of the chest. Expectoration may also*be considered physio- 
logical within certain limits, but will require to be mooified 
therapeutically when the quantity of the sputa is either ex- 
cessive or deficient, or the quality rendered morbid by inspis- 
sation or decomposition. Vomiting is dosdy associated with 
cough and expectoration, which is not a remarkable dreum- 
stance, the two acts and their mechanisms being nearly allied 
to each other, as we saw in chapter iv. 

Fains^ and semationeoi initation, tickling, necessity to cough, 
“ want of breath,” tightness, oppression, suffocation, etc., aie 
always exceedingly distressing ; and, as they are among the 
chief complaints of patients, demand relief if it can be afforded. 

IV. Natural Recovbry. 

Nature’s method of meeting an extraordinary or otherwise 
moibid influence by deetro^inp or tevimxng it, is well seen in the 
case of the respiratory system. Coughing and sneesiug ai'e 
provisions for expelling any obstructing or iiritating mass from 
the air passages ; and although apparently but of Uttle service 
in preventing the most serious kinds of lung disease, they may 
really expel infective and other causes of morbid change much 
more frequently than we suspect, just as they guard tiaie nose 
and the glottis from mechanically irritant partides. 

The second great natural method of relief which is seen 
at work in this system is reaniim or emnter^actim. Ihe res|Hra- 
tory muscles respond to an obstruction in the passages by such 
an increase of the force and frequency of their contiaction as 
will negative its action, and after a time they become Jiyper- 
trophied if the obstruction persist Dyspnoea or (better) 
hyperpnoea, is the result, a large reserve of museuhir force and 
an almost unlimited power of hypei^rophy eufSdmitly dampen- 
Mtinp for the diminished sixoof the air passages and air current, 
by increasing the depth and ilie frequency of breathing. The 
same prmoi^e is at work in the catarrh, that is the hypermnua 
and secretion, set up iu the air passages or lungs on the aa- 
tranee of a fomgn body ; the mucous, serouB, or even purulent 
disoharge (aU,nindoaces of different degrees m reaction) being 
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essentially intended to counteract the imtantj as well as to 
ciiiTy it off and repair the damage it may have wrought. 

The third natural provision against a morbid mfluenco is 
the removal of its effects^ whether the influence itself have been 
remqyed or antagonised, or not. Thus excessive secretions or 
other products of disease, which may in turn cause fresh obsti'uc- 
tion of the passages, are removed by cough, expectoration, and 
vomiting ; and the venosity of tho blood which Ihe^ cause is 
dispelled by hyperpnoea. Even spasm of the bronchi probably 
never causes death, because removed by the carbonic acid which 
accumulates in the blood in the second stage of asphyxia. 
Haemorrhage from the lungs or nose frequently comes to the 
relief of over-distended veins, and removes the most urgent 
symptoms. 

Vicarious action is yet another method of natural relief, 
of which abundant advantage is taken in respiratory disease ; 
extraordinary muscles being called into play in hyperpnoea, tho 
healthy parts of the pulmonary substance taking on increased 
function, and the skm and kidneys doubtless becoming more 
active as excretory organs. 

In these sever^ ways nature will frequently afford relief of 
respiratory disorders and diseases, whilst the cause of them is 
still at work, by removing or counteracting it and its effects, 
if she fdl, and disease is established, recove^ may still follow 
artificial treatment, the proper province of which is thus to assist, 
not to compel, much less to thwart nature. Even if organic 
changes have oocun^ recoveiy may be effected by repair, as 
we, see in inflammation of the lungs and pleura. 

V. Batiqnal Treatment. 

The treatment of respiratory disorders if it is to be thoroughly 
rational, must be founded uj^n the considerations given in the 
four preceding sections. The student will understand that the 
treatment of .the disease on whiph these disorders depend must 
bo conducted at the same time ; and that we are here conoemed 
only with symptoms. 

The phenomena of dyspnoea strongly indicate 
tho necessity of providing, by evorpr possible means, for 
moreased freedom and force of r^iiation — of assisting hyper- 
pnoea by admitting as much air as possible into the chest. 
The air must be pure and mild, that is, abundant, fresh, worm, 
and moist. The muscles of respiration must be free to act u^on 
the chest, and every availaUe muscle of extraordinary respiration 
must be redLeved mmi other employment and ready to ho called 
into use: the shouldeors must be raised, *the chest freed from 
restntint and weight, in front, beliind, and especially below (by 
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adopting the sitting posture), and the arms must he capable of 
being fixed, if necessary. Ihe circulation also must be spared 
by absolute rest and other measures. 

Medicinal treatment must then be ordered, the first end to 
bo secured being the rapid clearance of the respiratory passtigos 
of the products of disease. This is done by stimulating the 
natural provisions for relief, namely cough and expectoration^ 
by means of expectorants. The cough must not only be 
induced or strengthened, but accompanied by a more profuse 
flow of watery mucus, so as to facilitate discharge of the sputa. 
Fortunately, most expectorants produce the second effect as 
well as the first ; and we are left free to select our remedy, 
more from a consideration of its concomitant effect upon the 
circulation, i,e. according as a sedative or a stimulant effect is 
desired. Cardio-vasculai* sedatives, such as Antimony, Ipecacu- 
anha, Iodides, and Alkalies, or a combination of these, will be 
preferred as expectorants in the first stage of inflammatory 
obstruction of the passages {acute bronchitis)^ salines being 
specially valuable as liquefying the mucus ; whilst stimulants, 
such as Ammonia, Scilla, and the large Aromatic group, will l>e 
indicated at a later stage when the heart threatens to fail, or at 
any period in weak subjects. The Aromatics, such as Camphor, 
the Balsams of Benzoin, Tolu and Peru, Ammoniacum and 
Tuipentine, also act as disinfectants, if the products have be- 
come purulent and tend to decompose. In every instance the 
value of warn liquid food must be taken advantage of. 

Emetics may be employed to empty the respiratory passages 
when blocked by a comparatively large and solid mass, such as 
a croupous membrane ; to empty dilated bronchial tubes when 
these and* the lung tissue have lost their elasticity from ago 
and debility ; and occasionally, when the necessary cough can no 
longer be induced on account of extreme weakness, and asphyxia 
is tlireatening. In the last-named case much danger attends 
such a depressing method of fitment ; and in every instance 
comparatively mild and yet certain emetics must be selected 
for respiratory purposes, such as Ipecacuanha and Oai*bonate of 
Ammonia, or Sulp^te of Zinc if these fail. 

Posture is frJ^ueutly of value in emptying the bronchi, or 
cavities communicating with them, of pus and other products. 
The body ma^ sometimes be even inverted with success. 

If asphyxia occur, art^cial respiration must be carried out. 

Dyspnoea may also be relieved by the abstraction of blood, 
or by its diversion from the thorax into the abdominal vessels, 
where its volume can be reduced by a free purge. This 
sometimeB affords relief at the commencement of 

acute bronchitis. Diaphm'ettca and diuretics ore valuable 
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under similur eircumstancos. But instead of reducing the 
volume of blood, or in addition to this moans, we may prevent 
its accumulation in the lungs and right side of the heart by 
stimulant measures. Thus Carbonate of Ammonium not only sti- 
mulates the nerves and glands of tho bronchial mucosa, b’queides 
the secretion, and strengthens tho respiratory centre, but is a 
powerful cardio-vascular stimulant, aiding the ventricular 
contractions, empt^ng the veins, and iUling the arteiies. 
Other circulatory stimmants which may not possess expectorant 
action are so also indicated in respiratory distress, such as 
applications of mustard to the chest- wall and warm alcohoL’o 
dxmks. 

In dyspnoea from consolidation of the lung in acute 
pneumonia, i.e. from diminished respiratory area^ the plan of 
treatment must be considerably modified. Here there is 
neither lack of air nor lack of blood : only they cannot come 
into mutual contact. Tho respiratory rate is greatly accelerated, 
and tho air thus constantly changed ; the cardiac rhythm is 
also accelerated, and the blood thus constanUy renewed. The 
therapeutist appreciates this natural provision, and directs his 
measures to the support of the powers thus severely taxed : to 
maintain the strength of tho respiratory muscles, and, most an* 
xiously of all, to sustain the heart, by failure of which death is 
most likely to occur. Whilst, therefore, tho strength is spared 
in every way, food is to be freely given with Alcohol, Scilla, 
Ammonia, and Diritalis; the atmosphere maintained as pure 
and fresh os possible ; and the accompanying fever, which is 
attended by cardiac depression, steadily combated by suitable 
non-doprossing measures. 

Dyspnoea with spasm is so far to be treated on the same 
principles as other forms of obstructive dyspnoea, but the 
spasmodic element must bo Separately considered. Practically, 
by far the most rapid and powerful antispasmodics are, as 
we have seen, certain expectorants, including Tobacco, Ipeca- 
cuanha, etc., which provoke greater spasm, violent cough, and 
profuse watery secretion, thus instantly clearing the passages 
and relaxing the mucous membrane. A milder and equally 
rational class of antispasmodics to be employed in asthma are 
tho direct depressants of the nervo-musculor structures of the 
bronchi, the chief of whi<di are Belladonna, Hyoscyamus, 
Stramonium and their Alkaloids, Tobacco, and Lobelia, whether 
in solution or in the form of smoke. Oonium is much less 
useful. Moist worm air or steam may be of neat service as 
the only available remedy. Opium, Chloral, Cannabis Indioa, 
and other narcotics, will frequently relieve srasm, but such 
powerful respiratory depressants are highly objectionable in 
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tlircatoningf asphyxia, Nitrite of Amyl may instantly giro 
relief, but the sj^asm may as quickly return ; Nitre fiimep suit 
some casoB. Snaall doses of Spirit of Ether or Chloroform in 
solution are frequently most valuable, because so^rapidly diffu- 
sible; and a mixture of Ammonia, Carbonate of Ammonium, 
Spirit of Ether, and Aromatics is one of the best combinations 
for general use. 

(kiagh has been already referred to as far as it is to be 
encouiuged, for the relief of movable obstruction and dyspnoea. 
When it is not only ineffectual hut liannful, for instance when 
due to swelling, morbid growths, or purely nervous causes, it 
demands immediate relief. It cannot, however, be too much 
insisted on that the tendency of ^oung practitioners is towards 
an abuse of this class of remedies, by prescribing them in a 
routine fashion for every case of cough, irrespective of its 
cause. Narcotics are powerful depressants of the resxiiratory 
centre) as well as of many other organs, including the heart*; 
and, which is of ^ual consequence, they interfere with the 
rcllection which originates useful cough and increased breathing, 
and ultimately aggravate-tho condition which they temporarily 
reUove. It is only when the cause of cough cannot be removed, 
that the irritability of the nervo-muscular apparatus may be 
safely reduced by respiratory sedativea such as Opium, Chloro* 
form, Ether and Chloral, Alcohol and Gonium, according to cir- 
cumstances, although worm moist air, wann liquid food, poultices 
to the chest, and adds or demulcents for the throat will often 
suffice to give relief. Several of these measures may be 
topically employed by insufflation, inhalation, gargling, or 
direct application ; and when given internally they are advan- 
tageously combined with expectorants, which shall remove any 
movable irritant from the passages. When all but powerfiu 
opiates have failed to arrest protracted fits of eough^, as in 
phthisis, frequent small meals of warm U<][uid nutritious food, 
night as well as day, or pure alcoholic snmulants, will often 
give great relief. Whpn the sputa are excessive, anti-^i^c- 
torant measures may bo dlemanded, and will consist in a nosh 
bracing atmosphere, dry simple food, the avoidance of alcohol, 
and &e exhibition of Adds, Bitters, and probably Ivon 
internally. 

fftmorrhofffi from the respiratory organs must he treated on 
geneml principles. Best must be secu^ not only by bodily 
quiet, but by we reduction of the movements of the Ipngs to a 
minimum, by strap|dng the chest locally and recommending 
voluntary restraint of mpiiation and cough. 

iVila and the othfr of dftfffvts in oonr^tioQ with this 
system are easily arrested hy direct respiratory sedatives, such 
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as Opium, but, aa we have seen, not without (M^nsidciuble 
risk. The greatest discrunination must, therefore, be exercised 
in having recourse to these remedies, and the routine uso of 
them is to be deprecated. Indirect measures, including the 
removal of tho cause of distress, and oxtornal applications to the 
chest, are alone to be employed if possible. 

SOBSTANCBS WHICH ACT HPOH THE KESPniATOHY SvSTEM. 


Stxxvlaktb or^ 
BaspisATOaT 
Cbntiob. 


SiiKtrLAirT 

(Circulatory) 

Expeotorarts. 


Aiitissptio 

Exprctorakts. 


Eespiratort 

SEDi'MTES. 


Camphora (atj 
first) 

Belladoima 
Stnunouium 
Hjoscjamua 
StiTohuia 
Tabacum (briefly' 
(Quebracho 
Acid. Hydrocy' 
Dil. (brieflbr) 
Phy sostigma 
(briefly) 
Auunoma 
Aloobol (briefly) 
jBtber „ 

Cbloroformum,, 
Antimonium „ 
Xpecacuanba „ 


SoiUa 
Senega 
Ammoniffl Liqnotj; 
Ammouii Garb. 

„ Chlor. 

\ Strycbnina 
^Alcohol 
All Axomaiios 


Seuatxvx 

(Circulatory) 

Exprctorarts. 


Antinioixium 


Depressants of 
Eespiratort 
CXNIRE. 


Antlmonium 
Bromides 
0 amphora (at 
last) 

Belladoima (at’ 
last) 

Stramonium 
l^osoyamus 
£o^a 
Taboimm{chiefly)l 
CSilorfd Hydras 
Acid. I^dxooy' 
anic, (diiefly)] 
Acohitum 
Pbysostlgma, 
Cwntti 
Opium 
Veratria 


Ipecaouanha 
Apomorpfa' 
ATkalies 
Iodides 
iTabaeum 


Todum 

Sulphur 

Benzoinum 

Styrax 

Caxnphora 

Cub<^ 

Oleum Tcrebin- 
thiue 
Eucalyptus 
Crc^asotnui 
Addum Carboli- 
cam 

Fix Liqtiida 
Copaiba 

Balsam. Toluta- 
num 

[Balsam. Psruvb 
nnura 
Myrrha 
Ammoniacum 
Auisi Oleum 
And other Aro- 
matic Oils 


BeV^idonua 
Stramonium 
Hyoscyaums 
lOleum Terobin* 
thine 

Cannabis Indies 
iQuobracko 
I Amyl Nitris 
|Add. Hydi-ocy- 

■| JStbyl lodidum 
Opium 


Saline 

Expectorants* 


Anti- 

Expeotorants. 


PotassU lodidum] 
„ Bicarb. 

,, Citraa 
Sodii Bicarb. 
Dhloriduai 


Opium 

'Acids 

Fsmim 


Awti- 

BPASVOniCB. 


Amyl Nitris 
Conium 

FotassU lodidum 

Belladonna 

Stxamoniam 

Hyoscyamus 

Lobelia 

Tabacum 

Potassii Nitros 


CL 
iSther. 
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CHAPTEH XII. 

THE NERVOUS SYSTEM. 

The thompciiticRl relations of the nervous system are as 
extensive as those of the whole body itself. Pain, for example, 
is constantly associated with local disease, and many of the 
most distressing diseases of the viscera are disturlWcos of 
nervous mechanisms. Here we must confine ourselves chiefly 
to the therapeutical relations of the higher nervous centres, 
representing sensation, consciousness, and voluntary motion, 
especially to the means by which we may relieve pain in 
general, produce unconsciousness, and induce sleep. The 
student must also clearly understand that we ai‘e approaching 
the therapeutics of the nervous system from the physiological 
side, i.e. the treatment of symptoms^ only. The treatment 
of the palAologkal processes, such as hsemorrhage, degeneration, 
syphilis, which constitute these diseases and cause these 
symptoms, is another and even more importtint part of the 
management of this class of cases, and one which falls under 
other heads. 

I. Physiological Keiatioks. 

Nervous tissue is a kind of protoplasm with highly special- 
ised properties, which may be resolved into the one great 
property of displaying or discharging force when brought into 
contact with certain influences. We name this property 
irritahility ; the influence which calls it forth, an irritant ; the 
act of calling it forth, irritation. If the effect be the display of 
more force than or^nary, wo speak of the influence as a 
siimdanJt^ and of the act or result as stimulaiion. If the effect 
of iiiitation be the display of less force than ordinary, wo say 
there has been depression — that the influence is a depresswnt. 
Much discussion is stiU going on as to the nature of irritation, 
sthnulation, and depression, but the points just Indicated are 
dear enough for our present purpose. 

Elm of the Nert*<ms System , — The nervous 6}rstem, though 
forming one continuous mass of n^vous tissue, is built up of a 
number of centres, which are connected with an irritable surface, 
and with the orgam office. An impression made on the sur- 
face by an irritant is convoyed by an afferent nerve, or tract, to 
the centre ; effects there some change upon the protoplasm ; and 
either remains as potential energy, or flows out again thimugh 
efferent tracts and nerves, as an impulse, to the organs of force— 
the musdes, glands, vessels, etc. This process m spoken of as 
action. Nervous substance is, however, not simply 
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irritable, or capable of being brought into action ‘by an im- 
pression from without. It can also originate action. It is 
automatic as well as reflective. The automatic action of the 
higher centres is the basis of tho emotions, of the intellect, and 
®f the will, and is continually modifying the impulses flowing 
out of the reflex centres, and vice versa^ by moans of connecting 
fibres or tracts. Ir^ the same way the viscera., such as the 
heart," are innervated by automatic centres in the medulla or 
cord, and these are constantly influenced by impressions 
reaching them from all sides. The highest centres arc in the 
convolutions; the simple automatic and reflex centres in the basal 
ganglia, cerebellum, medulla, and cord, the whole constituting 
a series of successive centres, the central nervous system, joined 
to each other by tracts which associate or co-ordinate the im- 
pulses, whilst the outlying systems of ganglia, chiefly automatic 
m their action, are called the sympathetic. 

Now wo find, when we come to consider the action of drugs 
and other remedies on the nervous system, that certain of 
thorn affect one ccnti’e, some anothor ; some afferent parts, otheis 
efferent or motor parts; that some drugs affect tho lower 
ceiftres only, some the centres of emotion and inteUigonce only; 
and that others again interfere chiefly with the co-ordinating 
mechanism. We must therefore attempt to arrange the parts 
of the nervous system on something like a definite plan, before 
we can comprehend the action of diugs upon it. 

Flan of the Nervous System. 

I. The terminal irritable apparatus, on the surface of 
the body, and in the organs. 

II. The afferent nerves. 

III. The posterior cornua of the cord. 

IV. The convolutions. 

y. The basal ganglia and cerebellum. 

VI. The medu^ oblongata. 

VII. Tho antero-lateral tracts and anterior cornua of the 

cord. 

VIII. The co-ordinating fibres between the different centres, 
especially in the cord, where they form definite 
columns. 

If we were to add to this plan, we might put in the viscera 
with their nerves. These we have relegated to other chapters ; 
and all that need be indioa&d at pi'esent is that most of the 
viscera are governed by centres in the medulla, cord, or cere- 
brum, an arrangement which is partly reflex : that the efferent 
nerves between the centres and the viscera are intimately con- 
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ncoted witli'tliei sympathotic chain ; and that tho viscora have 
also intrinsic ganglia, by which their automatic action is chiefly 
carried on, 

S&mcstwn , — Sensation is a cerebral statej referable to an 
impression received through an afferent nerve. This generally 
originates at the periphery, more rarely in the afferent nerve 
or tract, but is in every case referred to the periphery. In this 
way an impression (p^pheral) becomes a sensation (cerebinl), 
and a sensfition in turn may or may not travel onwards into a 
still higher pai*t of the cerebrum, whci'O it becomes a pereeptim^ 
a part of consciousness^ a mental act. Of the vaiious percep- 
tions, common sensibility alone demands special notice hoi'e. The 
tissues and organs in health ai*e sensitive, but not tho scat of 
actual sensations.* Very slight distinbanco, however, is sufli- 
cient to arouse perception or consciousness of the condition 
of the or^ns, of whi(m pain is an exam^e, and we therefore 
assume me constant existence of a quiescent sense, called 
eanrnon scnsiUUty. 

Motion . — All movement may be said to originate as an 
impulse in a nervous centre, whence it is convoyed to inures 
or muscuhir org^ by efferent or motor nerves. Thus an 
impulse arising in the automatic action of the cerebral colls 
travels from the higher to the lower centres ; here it joins the 
reflex impulse, proceeding by reflexion from these centres ; 
and the mixed impulse courses through the motor nerves to 
a special terminal apparatus, say in a musdo, by which the 
motor nerve is brought into relation with the organ. Just as 
a perception in the cerebrum may bo referable to a condition of 
any part of the afferent or sensory side of tho nervous system, 
so muscular contraction may bo pmneod by stimulation of any 
part of the efferent or motor side, from the convolutions to 
the muscle itself; and what is of special interest to tho thera- 
peutist, it frequently originates, wholly or in part, in stimulation 
of some pari of tho sensory side^ reflected through the 
centres. 

Consciousness , — This in a purely mental state, partly con- 
sisting of perceptions, and partly insepaiubly associatea with 
the emotions, the intellect, and the will. Consciousiiess 
depends on the perfectness of tlie whole sensory apparatus, 
but from a practical point of view it may be oemsidered to 
reside in the cerebral pari of the same, i,e, in the convolutionB, 
where it is readily readied by the therapeutist. 

cannot account perfectly fOr natural sleep,' but 
we are probably right in associating it with diminished meta- 
bolism of my matter, whether due to deficient blood supply, 
to inipaim .of blood, or to the molecular inactivity of 
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the tissues following exhaustion. Sloop bears-a definite rela- 
tion to work, food, and the time of the day, and brings rest and 
refreshment to the exhaustod system. 

II. Fhaiimacodynamxcs. 

When we come to consider how far the nervous system is 
under our infiuonce, we enter upon a field of enormous projror- 
tions, of which we can take but a few examples. 

1. Bemation , — Wo have aremarkablepowerovorboth common 
sensibility and the special senses, increasing or diminishing 
their activity at our pleasure, by means respectively of heaX 
stimulants and local anesthetics, 

a. Local stimulanta. — ^This name is given to a great and 
mixed ginup of agents, which increase common sensibility or 
common sensation so much as to cause pain, Tho majority of 
them act directly upon the nerve fibrils in the tissues, sucli as 
extreme heat, extreme cold (for a time), faradic electricity, and 
many drugs, including : Iodine and lii'emine ; Alcohol, Ether, 
and Chloroform, when tho vapour is confined ; Carbolic Acid and 
Oroasote, volatile oils, e,g, Tui’pentine, Caiuput, Menthol, 
Thymol; acrid essential oils, e.g. Mustard and Mezereon: and 
Cantharidos in tho first stago. Mineral Acids and Ammonia; 
Metallic salts, such as those of Silver, Lead, Zinc, Antimony, 
Mercury, Arsenic, and Copper also stimulate the nerves and 
oauBO severe pain, but only wiien supplied in sufficient strength 
to interfere markedly with the vessels and protoplasm of the 
part as caustics or astringents. Possibly some local stimulants 
act primarily upon the vessels, and many of them no doubt 
oxcitb the circulation as well as tho nerves. It must 
be carefully noted that tho effect of local irritation on the 
sensory apparatus is reaUy a central one. Tlie sensation of 
pain, although it may be referred to tho peripheiy, is a cerebral 
state. It therefore affords us a means of rousing the highest 
centres. What is even more important therapeutically, the 
whole of the impression conveyed from the irritated spot does 
not become converted into a painful sensation or act of con- 
sciousness, A portion of it, whilst traversing the grey matter 
of the spinal and medullary centres en rouU^ disturbs these 
and causes reflex impulses, which rouse the muscles and viscera, 
In this way sensory, and especially painful impressions are 
powerful and readily ava^ble means of stimtklating not 
only consciousness but the cardiac, vaso-motor, and respira- 
tory centres, and through them the g^at viscera themselves. 
Thus the cold douche jgroduces a sonsatioil of cold referred to 
tho part, rouses consciousness, and so exeites the respiratory 

2 
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centre as to cause the gasping movements of breathing familiar 
under the circumstances. In other words, heal stimulanh iway 
become powerful general etimulanie. 

h. Local Ansssthetics. — Pursuing an exactly opposite line of 
action, we can readily diminish the sensibility of the origins of 
nerves until their power of receiving impressions is lost ; and 
thus remove sensations by preventing the very contact of the 
influence with the nervous system. The measures which have 
this effect are called local ansssthetics {kv^ without^ and &f<r0u(ris, 
eeneihility)^ or, if pain be relieved, local anod^es {ky, 
without f and oBbpjj, pain) . Some of these agents directly depress 
the nerve fibrils,' such as Belladonna, Aconite, Coojiine, and 
Opium ; also Ether, Alcohol, Chloroform, Carbolic Acid, Volatile 
Oils, and Cantharides, when their application is prolonged. 
Moderate cold, especially such as is induced by evaporation, is 
decidedly ansssthetic ; and Ether, Spirits, Acetio Acid, Water, and 
various Saline solutions, e,g. at Chloride of Ammonium, possess 
this property. Prolonged or extreme cold directly reduces the 
functions of the nerves, causing first numbness, and then absolute 
anmsthesia. Warmth reduces, and extreme heat destroys, 
the irritability of the neivos. Other anodynes act paiily 
or wholly through the vessels. Thus moderate heat relieves 
pain p^ly by dilating and relieving the blood vessels, and by 
mcreasing the blood-Supply, the osmosis, and the migration ot 
coipusdes in the tissues — an effect which is assisted by moisture, 
as familiarly seen in poultices. Cold partly acts by reducing 
excessive blood supply. The galvanic form of electricity 
often removes pain very quickly, probably by acting on the 
nerves, muscles, vessels, and even the metabolism of the 
part. 

The influence of local anaesthetics and anodynes is not con- 
fined to the sensorium. With the arrest of sensation, tlie 
whole brain passes into a state of rest, and slo<^ readily occurs. 
The in-travelling impressions being reduced in strength, the 
Spinal and modullaiy centres ihrou^ which they pass, or into 
which they previously radiated, are no Ipnger exciled, and the 
action of the organs, such as the lungs and heart, becomes more 
automatio, and, as a rule, but not invaiiably, more quiet. 
Thus, as with local irritants, we possess in locm anesthetics 
and anodynes, a powerful means of influencing tiie functions of 
the highest centres, the visceral centres, and the viscera them- 
aelves. In other words, hottl eedaUm may beeme pmerfid 
yeimal 

^riil^'Of the aff<^?^rves my alsq^^eotod so as to inter* 
fere with the convection of the imp^'essions. Opium, and 
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posEiibly othfli* drugs, heat and cold, electricity, properly 
regelated pressure, and section or stretching of tho nerves are 
dincrent means of removing sensibility or at least pain. 

d. The sensitive and perceptive emtre^ in the tserebrum may 
be the seat of action of anfesthotics. Amongst the substances 
possessing this effect are Opium, Chloral, Chloroform, Ether, 
find Cannabis Indica, consciousness as a whole being affected by 
these measures, which aio called general ansesthetlcs. general 
anodjmes, or narcotics — a series of titlos which will be 
presently noticed. Lastly, it will be observed that certain sub- 
stances, Bucli as Opium, arrest the afferent impressions at evert/ 
ffoint — at theii* formation, in the course of their conduction, and' 
whore they impinge upon the sensorium, that is, they act upon 
the sensory tract from one extremity to the other. 

e. The special senses also can be directly influenced by 
various measures, including drugs. Local anassthetics reduce 
the keenness of the sense of touch. Deafness and subjective 
noises are produced by Cluinine, Salicylic Acid, and Alcohol. 
Santonin causes green vision. Taste is excited by a variety of 
influences which we have already studied; depressed and 
peculiarly disturbed by Aconite and other alkaloids* 

2, Motion, — Our command of the motor side of tho nervous 
system is greater than our influence over sensation, for tho 
reason that motor parts can bo acted on not only directly, but 
also reflexly through sensory parts, as wo have just seen— local 
irritants exciting muscular movements, and Ic^ depressants 
aiTesting them. 

a. Motor stimulmts are specially interesting, as different 
drugs act on different parts of the motor apparatus from the 
cerebrum to the muscles. Alcohol, in moderate doses, increases 
the activity of the ** motor ” convolutions^ and* so probably do 
Clilorofonn and Ether for a very short time. The medulla, as 
the centre of the respiratory movements, is excited by 
Strychnine, Ammonia, Belladonna, and by small doses of Alcohol, 
Ether, and Chloroform. The anterior cornua of the cord (pro* 
bably in association with the posterior cornua) ore powerfully 
stimulated by Strychnine, convulsions being readily induced. 
Stimulation of the motor nerve trunks can be used to excite the 
muscles by means of faradaic eloctricity. 

Our most valuable motor stimulants, however, are applied to 
the terminations of the nerves, tho terminal apparatus, and the 
musd^ Ihemselves, in tibe iorm of local motor stimulants. 
Strychnine acts also in this way. Electricity is in constant use 
for ibis purpose, as the faradaic, occasionally as the galvanic, 
current. Jussive movements of the Itmbs, rubbing, sham- 
pooing, and douching, by rousing the local drculation and 
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moialjolism, ato also meaas of prosorving or increasing 
muscular nutiition and activity, ^ 

b. Motor depreuanU are a paiullel scries of agents. Tho 
motor convolutions are disturbed, depressed, and finally com- 
pletely “ paralysed ** by largo doses of Alcohol, Chloroform, and 
Ether, which completely airest aU voluntary movements, Tho 
motor functions of the inedulla are so powerfully depressed by 
Opium, Chloral, Aconite, Conium, Physostigma and largo doses 
of Alcohol and Chloroform, that death from poisoning by these 
substances occurs in this way. Tho anterior cornua of the cord 
ai*o depressed by Plij^sostigma and oilier less powerful di’ugs, 
which cause paralysis of the limbs through this channel. The 
same effect is produced by Conium and other substances, through 
depression of tho motor nerves^ not of tho cord. Ihe motor 
nerve-endings arc remarkably under the iiiflucuco of Belladonna ; 
more, liowever, those of the invohmtfU’y muscles, with which 
we are not at inesent concerned. Galvanism is the most 
powerful local dciircssant of muscular activity, and is oui‘ ordi- 
miry means of producing this effect duoctly. 

c. The co-ordination of nmenients is peculiarly intoiiered with 
by certain drugs, at any rate by Alcohol, which in considerablo 
doses produces Btu.|f^ermg gait, disturbance of tlxe ocular mus- 
cles with double vision, thickness of specdi, and awkwardness 
of the manual movements. 

3. Consciousness . — From the very exalted position which it 
ocxiujiies in the system, consdousness is peculiarly amenable to 
a variety of influences at our command. 

a. It can be roused by powerful, espcjcially by painful impres- 
sions • for instance, the cold bath or douche ; heat, or hot appli- 
cations such as mustard to the surface ; loud sounds, or powerful 
odours. Besides those, many drugs directly excite the brain, 
tho cerebral stimulants and ddlriants, such as Caffeine, Cam- 
phor, Alcohol and Chloroform in tlie first stage; Opium, 
Chloral, and Cannabis Iiidica, in some individuals ; Belladouna 
and its allies ; Camphor, Salicylic Acid ; laughing gas, etc. 

The mental faculties aae readUy disordered by many of the 
same measures which increase consciousness, leading to 
laughing, crying, brilliancy of tbo imagination, increase of the 
appetites, confusion of the intellect, loss of control of the 
will, and possibly even delirium in its many forms. 
Alcohol, Opium, Cannabis Indica, Chloral, Chloroform, Cam- 
phor, and Belladonna, are specially active in producing those 
effects, which are seldom or never desired by the therapeutist 
for their own sake. 

Equally valuaole are our moans of reducing conscious- 
neSg^vi^ rm&ving it, and thus producing general anmstliesia, 
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which, ill appearance at least, dosdy resembles sleep, and is 
associated with suspension of all the other mental faculties. 
This effect may bo secured by temporarily arresting the func- 
tions of the convolutions by means of drugs wliich directly do 
press the nervous tissue of the convolutions, such as Chlorofonn, 
Ether, Bichloride of Methylene, Alcohol in large doses, Chloral, 
and Opium. The Bromides, Caffeine, and Zinc, are valuable 
cerebral depressants, as they diminish reflex excitability, and 
thus promote rest of the nervous centres. Beyond these, a 
numlwr of powerful substances, such as Aconite, and other 
vegetable and mineral poisons, produce a condition of coma 
with unconsciousness. The question arises. Which of the many 
active substances which possess this power are convenient and 
suil able for use ? Careful observation has taught us that tho 
order of involvetnent of the various parts of the nervous sys- 
tem by those substances — tho line of march of their ihe- 
nomena — differs widely with the different drugs. With 
some of them, such as Ether and Chloroform, the very first 
phenomenon is disturbance of the convolutions ; and it is not 
until consciousness luis been completely removed, that any 
serious dex>ression of the medulla and its vital functions occurs. 
With others, for examjple, Opium and Chloral, the cerebrum and 
medulla appear to bo simulimeously and equally involved; and 
before consciousness has been completely removed, the centres 
of respiration and circulation in the medulla may bo dangerously 
depressed. A third set of nervous depressants have hopelessly 
puTtlysed the medulla befoi-c consciousness is much disturbed ; 
such are Aconite and the irritant poisons. In selecting for uso 
a drug vrhich will remove consciousness, we entmdy reject tho 
third sot. Tho first set, with Ether and Cldoroform as their 
types, wo retain as our general anseBthetics ; the second set, 
including chiefly Opium and Chloral, are used under special cir- 
cumstances, and are generally called narcotics {vapKij, a deep 
sleep), or, as wo have already soon, anodynes, pain destroyers. 

Tho action of narcotics is very complex, extending from one 
cxtmnity of the sensory side of Uic nor\'ou8 system to tho 
other, infiuoncing also its motor side, and disturbing tho sensory, 
motor, and metabolic functions of most of the viscera. In a 
l)orsou under tlio full influence of Opimn, an impression can only 
be made with difficulty upon the peiipheral nerves, or on Ibo 
organs of sense ; it is slowly and impeifcctly conducted ; and is 
is imperfectly perceived in tho cerebrum. Thus cut off from 
all but the most poweiiul external impressions, and itsdf 
reduced in activity, tho cerebrum is practically in the condition 
of deep sleep, characterised by imconsoiousness. A fact of 
much greater importance, since unconsciousness is not of itself 
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fioriotis, however prolonged, is that it is accompanied by groat 
depression of the niedulia, that is, of the respiration and circula- 
tion, which, although sometimes to bo turned to useful account, 
may readily prove iiij urious or even highly dangeix>us. W o thus 
possess in naz*cotics a poworf ul means (1) of arresting perception, 
(2) of inducing sleep, and (3) of soothing tho groiit vital func- 
tions, all of which mhj be of the greatest therapeutical service. 

4. Sleep . — We possess many methods of promot ing or produc- 
ing [deep, which we cell hypn^ies iffti vor, sleep), or less properly 
** narcotics.” Thus we may bo able to secure mental calm, or 
tho absence of noise and light, and to prevent or relievo pain or 
other disturbing impressions, such as attend indigestion, heart 
disease, and cough. Along with these indirect hypnotics^ we 
may employ direct hypnoiica, which act on the convolutions, 
either tlirough the circulation or immediately upon the cells, 
in either way reducing nervous metabolism. Amongst medi- 
cinal hypnotics, the purest are perhaps the Bromides, which 
appear to bring the brain into a condition which favours the 
advent of natural rieop, rather than to induce it artificially, if 
any such distinction can be drawn. Artificial sleep is readily 
induced by the narcotics proper, ineXuding Chloral, Opium, 
and Alcohol, as well as general anesthetics, all of which pi^uco 
hypnotism amongst their other effects, and may be used for this 
purpose. 

III. Pathological Bblations. 

AVe will now briefly consider some of the most common and 
typicjd disturbances of the nervous system. Tho organic dis- 
eases of this system are of great variety, including morbid states 
of the vessels, syphilis, degenerations, etc., but it is only tho 
piincipal symptoms to wmch they ^ve rise that will bo 
noticed here for the purpose of illustrating the applications of 
the measures just discussed. 

1. Disturhaneea of Sensation: Fain . — Pain is a familiar 
disturbance of common sensibility of a peculiarly distressing 
land. As an expression of disease, whatever the tissue affected, 
pain always ori^nates in some nervous structure betwoen and 
including the periphery and tho convolutions, but in every 
instance it is rexened to the periphery. When pain is seveare, 
it is accompanied by certain other phenomena, such as mental 
depression and restlessness, sleeplessness, weakening of tho 
h(^, indigestion, and other v^eral distui'bancos* Tnesc may 
be in part effects of the morbid condition on which the pain 
also d^en^, but it is to be observed that pain is in its^ a 
poWjcefm dej^essant cn the Centres and viscera, just like local 
dept^Mmts nf a plmnnacodyiianuoal nature. 
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2 . Faralyais , — Loss of power, may he taken as an instructive 
illustration of motor disturbance. Comparably with imin, 
paralysis depends on injury or disease, of whatever nature, in 
somo part of the motor side of the nervous system — the convo- 
lutions, basal ganglia, medulla, lateral column and other 
motor tracts, the anterior root of the spinal nerve, the nerve 
trunk, or the terminal motor apparatus in tho muscle t occasion- 
ally it is distinctly a reflex effect of sensory disturbance : but 
the paialysis is always seen in tho muscle. No class of disease 
teaches us more clearly tho dependence of rational thera- 
peutics upon an accurate knowledge of the anatomy, physio- 
logy, and pithology of the parts affected. 

3. Side by side with pain and paralysis respectively, there are 
to be ranged many allied conditions. Thus, allied to pain, and 
depending like it on disturbance of some part of the semortf 
tract, are tho sensations of numbness, coldness, excessive 
sensibility to touch (hypersesthesia), excessive sensibility to 
painful impressions, such as pin-prick (hyperalgesia), and tho 
various disturhanccs of the specied senses ; loss of the sense of 
touch (anai8the8ia),loBS of the sense of pain (analgesia), and itera- 
tion or loss of tho OTganio sensations relating to the stomach, 
bowels, heart, bladder, etc. In the same way we place beside 
paralysis other motor disturbances, whether in tiie form of 
increased muscular movements — chorea (St. Vitus’s dance), 
tremors, spasms, convulsions, or disturbed movements of the 
viscera, as of the heart, intestines, uterus, vessel walls, etc. ; and 
wo say that they may be due to disease of any pai t of the motor 
ti'act from one extremity to tho other, or of some part of the 
sensory area of the nervous sptem by reflection through the 
centres. Beflex spasms, convulsions, and visceral disordms, are 
especially common, 

4. Disturbances of eonsdotmessj and of the other higher 
^ulties of tho nervous system, include unconsciousness or 
insensibility, delirium or oxcitement, and the great class of 
** diseases of the mind’* constituting insanity. Unconscious- 
nc98s may be the result of injuries to the head ; of interferenoe 
with tho blood^upply to the brain, familiarly soon in fainting ; 
of interforonce with the supply of air to the brain, as in as- 
phyxia ; or of poisons, such as alcohol and opium. To theso 
causes wo may add organic diseases of the brain, and indeed 
most diseases just before death. Delirium and other forms of 
excitement are phenomena of many diseases, and of the action 
of a variety of poisons, and must be regarded as associated, both 
as effects and causes, with excessive n6];vous metabolism, lead- 
ing rapidly to exhaustion. 

6. is most commonly iejiemit w aUmt when it calls for 
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ireatmoni; very frequently disturbed; sometimes excessive. 
Pain is the common cause of insomnia, hut sleep may bo pre- 
vented or broken by cerobiul exhaustion (? vascular paralysis) 
from overwork, by mental anxiety or distress, by oppressed or 
breathless feelings in the chest, by dyspeptic troubles, and by 
other distressing sensations, such as irritability of the bladder, 
spasms of the muscles, and itching of the skin. Sometimes 
sleeplessness appears to bo idiopathic, i,e. a disorder per se. 
Excessive sleepinesSf or continual tendency to sleep, is a result of 
the retention and circulation in the system of urea or allied 
products which have not been sufficiently excretdd by diseased 
kidneys; and iirowsiness, to a loss degree, is a frequent 
symptom of anmmia, or of disturbed metabolism in the liver, as 
we saw in the tenth and eleventh chapters. Certain articles of 
diet, especially alcohol in the form of beer, produce the same 
effect. 

IV. Natural Recovbey. 

As the nervous system is the most impressionable of all the 
tissuosj so it seems to possess the power of recovei’y most quickly 
and most perfectly from conditions of disorder, when the Cfiusos 
of these are removed. Thus, pain may instantly disappear upon 
a slight change of tomporaturo, on the application of a weak 
electrical current, with the alteration of the dicmioal reaction of 
the part, or in consequence of the contact with it of a minute 
quantity of some drug — any of which means will have sufficiently 
restored its normal condition, or counteracted the ahnoimal 
state which gave rise to the distress. In no department of 
pathology, therefore, is the indication clearer, and encourage- 
ment greater, to step in and assist nature by pharmacodjTiamical 
measures. Unfortunately, hero, as elsewhere, there are coi’tain 
Hmits to treatmenr. The disorders of the nervous system to 
which we have alluded, such as paralysis, spasm, pain, anes- 
thesia, and disturbances of consciousness and of the mind gene- 
r^ly, are too often but the phenomena or symptoms of organic 
disease of the delicate nei*vou8 structures. Scarcely less hopeless 
is the prospect of curing certain functional disorders ox the 
nervous system, without ^scoverahlo anatomical cause, such as 
epilepsy and hysteria. But even in both these classes of cases, 
many of the most urgent symptoms, and the severity and 
frequency of others, can be mitigated by the measures which we 
have just reviewed, as we shall now attempt to show. 

V . Theeapevtzcs. 

tn drawing a rational conclusion from what we have studied 
under the four preceding heads, wo approach, as wc pioposcd, 
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tho considuraiion of tho therapeutics of tho nervous system 
ehiofly from the point of view of S 3 anptoms. 

1. Disturbances of Sensation : Faifiy and the me of Anodynes . — 
Our review of tho piiysiological and pathological relations of 
pain Icfids us to its rational treatment. We must discover, 
iirst^ its morbid uaiiso, and secondly its exact physiological 
significtince, and apply our measures accordingly, 

Tho scientific use of anodynes, as we have ^'cady suggested, 
is founded upon correct diagnosis. It will frequently he found 
that when the cause is known, pain can bo removed without tho 
omi)lo 3 mient of any nervine remedy, and in every instance this 
treatment should be entertained or attempted. An abscess will 
bo relieved by tho knife, headache by purgation, syphilitic 
l>eriostitis by Iodides. We thus discover a gi'eat group of 
measures which, whilst thoy are not aniesthetics, are indirect 
anodynes, because they attack the pathological cause of tho 
pain, and do not immediately act upon nervous tissue. Ibr 
practical pttrposcs, anodjmes may be classified into (1) indirect 
anodynes ; (2) direct anodynes which act on the peripheral nerves 
only ; and (3) direct anodynes which act on the centres as well as 
the periphery* In many instances these may he comhined. 

a* Indirect amdynes are necessarily a heterogeneous gi'oup, 
and include surgical ox^emtions of every kind, which are amongst 
the readiest aiid most radical of all, e,tj, opening abscesses, 
simple physical protectivos, such as ointments and oils in 
hums; x>oultice3 and warm fomentations, and cold in various 
foams. 

Local iiTitanis, such as mustai'd and blistering agents, which 
cause much pain at first, may become local anodynes by pro- 
ducing an effect which is called counter-h'ritation. We shall 
discuss fully this class of remedies in chapter xv., hut wo 
may for the present refer their action to cxhaiostion of the irrit- 
ability and conductivity of tho lociil nerves, to dilatation of tho 
vessels and relief of anaamia, and to some influence on the nervous 
centres corresponding to tho affected laart. Another powerful 
natui’al grouj) of local anodjmos, which are chiefly indirect, but 
partly also direct, in their action, consists of the essential oils, 
euoh*a8Tui*pentine, Camphor, and tho Oils of Cloves, IMint, etc. 
Those have a complex action : thoy dtrstroy the organisms of 
disease by virtue of being antiseptic ; they dilate the vessels, 
causing redness and heat; and thoy depress the poripherrd 
nerves after temporary laairr. Cciiain allied artificial pi-oducts 
possess a similar indirect and direct anodyne power, e.g. Car- 
bolic Acid and Creasote. Besides these lo^al indirect anodyneSi 
we possess an unlimited number which act generally ; as many^ 
indict as tho remediable causes of p\in. Thus, hcadiuhos may 
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be relieved, tinder different cironmstanccs, by any of the lo^ 
measures just enumerated, or by such diverse general remedies 
as purgatives, Quinine, Iron, lo^des, and Alcohol, quite inde- 
pendently of the direct anodynes which we may consider it 
necessary to apply. 

ft. Local Anodpnes. — ^When treatment directed to the cause 
of the pain fails or is insudiciont, wo must next attempt to reduce 
the irritability of the nerves by local means. Direct local amdpms 
may now be rationally employed. Thus in neuralma, institu- 
tional treatment must be combined with the application of a 
local anodyne sufficiently powerful to interfere with the recep- 
tion and conduction of impressions. We therefore employ 
Aconite, Belladonna, Opium, the confined vapour of Chloro- 
form, Alcohol, or Ether, the Volatile Oils, Carbolic Acad, 
Creasote, heat (which must often be extreme), extreme cold, the 
continuous current, or local nervous irritants. Most of the 
drugs mentioned are applied in the form of liniments, lotions, 
or ointments. Morphine may be administered by the endermic 
or hypodennic method, the foimer being now almost entirely 
supeiseded by the latter, which is by far the most valuable 
of all anodyne measures, from the readiness with which it 
can be given, and tho rapidity and completeness of its action. 
Alcohol or Chloroform may he poured on lint and evaporation 
prevented, or rubbed on and the part covered. 

e. General AncAynee, — ^When pain is very severe, sleep 
impossiblo, and the whole system distressed and disordered, di- 
rect general anodynes are demanded. The most useful is Opium 
or Morphia, which mav be given in a great variety of forms, 
and by several channels, the most ready and powerful of all 
being the hypodermic method. Chlom, Butyl-chloral, and 
Cannabis Indica, are other general anodynes in use, but are 
greatly inferior to opium. The narcotic or hypnotio effect of 
mese anodynes is taken advantage of, as a rule, by prescribing 
them at tho usual hour of sleep. 

Where the pain is unbearable, and relief must be not only 
complete but instant, even these powerful anodynes may M 
unavailing. In su^ cases genere^ an^athHm must be 
employed: tho patient must ho put under the influence of 
Chloi'morm or Emer. Such are the painsipf labour, or of the 
passage of odoulus, the pain attending the reduction of a dis- 
location or a severe surgical operation. Consciousnogs is quickly 
abolished^ kept in abeyance, and allowed to return when the 
cause.ol ^6 pain has ceased. Tbie necesrity for aucli powerful 
in some instances of pain will impress on the student 
IS|^ U|x}rta^ of spuing the narvous syiSbeiki, and the visceiu 
are reflexlydepresi^ along wiHi ii^ in every case of pain. 
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Food and stimulants are, as a rule, urgently* indicated in 
protracted pain. 

2. Lou of Common Senaibility, — Neither this nor tho allied 
condition of loss of touch {anouthesia) very often [calls for 
treatment, and tho Lirge numher of nerve irritants ■which 'we 
possess in the Acids, Motallic Salts, Mustai'd, etc., are seldom 
used for this purpose. Pyrethrum is sometimes given in 
ansssthesia of the moutli. 

3. Faralyua. — The rational treatment of paralysis will 
depend entirely on ita nature, and the scat of its cause; and 
this, as in the case of pain, must be ascertained as accurately 
as possible. If the lesion be cerebral, general remedies must l>e 
directed to relieve tho pathological state, such as Mercury in 
syphilis, cardiac measures in vascular rupture, and so on. Kest 
of the mind, e.ff, by Bromides, will be all important. Thei'e is 
no indication, as a rule, to increase the activity of the damaged 
centres, except after a time hy the nee of the will; on tho 
contrary, all cerebral stimulants, such as alcohol, are better to 
be avoided. In paralysis from disease of the cord, the same 
general system of treatment is to be followed, but Strychnine 
may be tried as a direct stimulant of the affected part, sornetimc.s 
with success. In paralysis duo to injury or disease of the 
nerve trunks or i)eriphcml neiwes, the cause must be carefully 
swurchod for and if possible removed, e.y. tumours. The local 
injection of Strychnine appears to benefit some cases. In every 
kind of paralysis, local treatment must be earned on along with 
general, and consists chiefly in exercise of tho terminal nerves 
and muscles by electricity, firiction, and jiassivo movements, 
with the view of sustaining the local circulation and nutri- 
tion until the centres shall have been restored. 

4. JExeessive Motor Ac(ivity~-^n the form of spasm, tremors, 
and convulsions — being generally due to peripheral irritation 
reflected through tho centres, is rationally treated by removal 
of the cause. The convulsions of children^ for instance, 
are geneiuUy to be treated by stomachics and purgatives; 
Bie spasms of adults hy carminatives. But in many cases 
it may be necessary also to employ remedies which depress 
the reflective" centres, such as the Bromides and Opium. 
When the cerehruna is believed to be tho seat of disorder or 
disease attended hy these symptoms, f ,y. epilepsy, the Bromides 
arc of jpoat set'vice, whilst tetanus, hydrophobia, and other 
spasmodio diseases with better defined organic causes in the 
cord and medulla, may be rationally treated by Fhysostigma 
and Chloral. It cannot be said, howevei^ that much success 
rewards such treatment, possibly because Wployed, as a rule, 
too late. When the spasm appears to be duo to purely local 
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causes, Belladonna and Conium ai’c often of use, in chordcc^, 
spasmodic asthnif*, and laiyngismus. The (.sontinuous l>attory 
current and countcr-initants relieve painful spasm of tlio volun* 
taiy muscles. Lastly, Opium again is a most powerful anti- 
spasmodic for general use. 

5. Oonseiomneiis may be said to demand temporary removal^ 
in anticipation of the excessive piin and anxiety attending 
operations. The general annesthetica in common use are Ellier 
and Cldoroforrn, the selection and use of which are fully 
described under their special therapeutics. Conditions of 
exeUetnentj suoli lis delirium and nuiniu, are to be mot by two 
sets of remedi6.s 'which must alw'ays be combined— viz. tirat, 
cerebral dopi*cssanta, such as Opium, Cliloral, llyo>scyamus, 
Binmidea, and, if necessary, Chloroform; and secondly, 
general nutrients and stimulants, chiefly in the fonn of abun- 
mint food, and possibly a cci-tain amount of alcohol. 
Judicious moral treatment is an indispensable acoompanimout. 

C. Lm of eonsciof48nm appears to require and receive treat- 
ment in cases of fainting, drowning, accidents to the head, etc., 
but the great centres of respiration and circulation are the real 
objects of our anxiety. They have been depressed dong with 
the convolutions, and must ho restored to activity if life is to ho 
presorved. Restorative measures include the re-esiablislimont 
of the general and cerebral circulatioii by the recumbent pos- 
ture and cardiac stimulants, and of respiration by artilicial 
chest movements and abundance of finsh air. Local nervous 
irritants such as cold aftusion, flagellation, or mustard applied 
to S(;nsitivG powerful odoura, and Ammonia, must each 

or all be employed. 

7. ITmrden of Sleep will be rationally treated bj?- pursuing 
the course suggested by our previous considerations. Insomnia 
may be met by the many indirect and direct hyi)notics. In 
every instance full advantage must be taken of the indirect 
group. Bromides ore indicated when the cerebral circulation is 
excited by overwork ; and Chloral may be combined with it. 
■\\niou pain is present Opium only will induce sleep. When 
there is much mental distress Opium is again necessary, and 
Alcohol at bedtime may bo invaluable. In every instance the 
time of administration of hypnotics must bo carefully ordered. 
Further, it must never bo forgotten that the narcotics, in- 
cluding Opium, Morphine, and Chloral, arc all powei*ful de- 
pressants of the reepiration, circulation and exorations, and 
may thus produce disastit>ns results whilst they aflford the tem- 
pornn* advantage ot sleep. 
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CHAPTER XIII. 

THE KIDNEY. 

Tub position which the kidnoy occupies in the circle of the 
p^eat physiological systems gives a special character to its 
diseases, and to the actions and uses of remedies in connection 
with it. The series of vital proctisaos which commences 
with the admission of food, air, and medicines, ends chiefly 
with the excretion of urine. Digestion, assimilation, sanguifi- 
cation, metabolism, circulation, and respiration, all, therefore, 
affect the activity of the kidney. This is chiefly due to the 
fact that the kioney does not itself form the urea, uric acid, 
pigments, salts, and water which form the bulk of the urine 
— ^that these bo^es reach it by the blood, and it has but to sweep 
them from the circulation. This dependent position of tho 
kidney is of mat interest to tho practical therapeutist. Clini- 
cally, the condition of the urine is a key to tho manner in which 
the various viscera are discharging their functions ; pathologi- 
cally, we often find in other organs the cause of renal disease ; 
and pharmacologically, we discover that if we wish to affect the 
composition of the urine and the activity of tho kidney, we 
must, in many cases, direct our measures to tho digestive 
organs, tho heart and tho vessels. 

Conversely, the kidney makes its influence felt back- 
wards upon the other organs. Disturbance of the renal 
function quicMy tells upon tlie blood and viscera. We saw 
th^ under the hoods of the liver and metabolism, and noted 
how quicily the retention of waste products chedb func- 
tional activity, like ashes choking out a fire. As striking 
a relation exists between the kidney and the organs of 
circulation. Thus the practitioner, adopting the inverse order 
of investigation, estimates the condition of the kidney by the 
pulse, bowels, and appetite ; the pathologist finds in the enlarged 
heart and ruptured vessels of the brain tho outcome of disease 
of tile renal gldmeroli ; and the pharmacolo^st relieves the 
blood pressure or the liver by measuxes directed to the kidneys. 
Those preliminaxy considerations will prepare us for the 
systematic discussion of this complex subject. 

I. Fkysiolooical Relations. 

The source of the unaq is believed to be certainly double. 
The bulk of the tersfar is excreted in the Malpighm bodies, 

a squeezed from the glomerulus into the ca^ule by the 
pessure within the former. Tils excreting force is 
determined (1) by the pressure of the Hood entering the 
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p^lomcnilus by the afferent vessel, and' (2) by the resistance to 
its flow through tho efferent vessel ; whilst the freedom of 
filtration depends upon tho fact that the uriniferous tubules 
have a free outlet, and thus present but little obstruction to-the 
ent^ of water into their channel. 

The size of tlio renal vessels is regulated by vaso-motor 
neiwes, coining chiefly from the splanchnics, which derive their 
renal fibres from the "medulla oblongata, in part at least through 
tho first thoracic ganglion. The spot in the fourth ventricle 
which thus presides over tho vessels of the kidney is a centre^ 
i.e, it receives impressions through afferent nerves, and sends 
impulses through efferent nerves to tho kidneys. Thus powerful 
emotions will disturb the flow of mine, and tho temperature 
of the surface of the body affects tho amount of urine secreted, 
partly at least reflexly. 

The solid eonstitufuts of tho mine — urea, mic acid, and their 
allies, and many of the salts, dissolved of course in a small 
quantity of water — are i^robably separated from the blood by 
the cells of the convoluted tubules. Tho activity of tho renal 
q)itholium no doubt depends, like tliat of the s^vary glands, 
upon an inherent secreting force of its own, probably con- 
trolled by trophic nerves; upon the activity of the circula- 
tion ; and especially upon the quality of tho blood. Wo havo 
already seen that the materials which tho blood conveys to tlie 
kidney for excretion will depend upon the activity of all tlio 
bodily functions, and wo w'ill not return to this sul>ject except 
with respect to the influence of digestion and assimilation on the 
urine. During gastric digestion a quantity of acid is withditiwu 
from the blood to furnish the gastric j'uico, and this loss of 
acidity in a fluid already alkalino makes itsolf felt in the urine, 
which soon becomes less acid, or even alkaline. This reaction 
increases when absorption begins. Water and salts enter tho 
blood ; augment still further the alkalinity of the urine, the 
salts being chiefly alkaline, and the total volume of the blood, 
and thus of the renal secretion, is increased ; the axiorial 
pressure rises. Finally, the products of the afetion of the liver, 
lungs, and other metabolic organs upon the peptones and 
earboh 3 ^rates (urea and its allies) also enter the blood and 
appear in the urine, in compa^tive excess. This condition of 
the urinary function and urine, consequent on a full meal, 
gradually declines. The excess of water escapes ; the alkaline 
salts are voidod ; the excess of urea and uric add disappears ; 
and therewith the general characters of the urine change. 
By the end of three or four hours from the admission of fow, 
the ntuine is agaisP moderate in amount, more add, and 
an increase ol addity following the previous reduction. 
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II. rjfAUMACODYNAMICS. 

The preceding considerations prepare us for the condusion 
that what power wo may possess over the excretion of urine 
will bo exercised, as £ir as its water is coneomod, chiefly through 
the circulation; as far as the. solids are concerned, chiefly 
through the blood. These points must bo sepai-atoly studied. 

1. Measures for Increasing the Volume of Urine, — The amount 
of water, that is, the vohmio of urine which is excreted from 
the glomerulus, may be increased by diuretics, the eflect being 
called diuresis ($i& through and o^pov the mine). This nyiy be 
accomplished in various ways : 

{a) Jig raising the pressure in the arteries generally, including the 
venal, whilst the pressure in the veins is constant. This is 
most easily eftect^ by tempoiurily increasing the amount of 
water in the system by drinking ; by raising the force or the 
frequency of the heart, or both, by Alcohol, Dimtalis, Scilla, 
Ammonia, and Scoparium ; or by constricting the peripheral 
vessels though the vasomotor system, e,g, by cold to the 
surface, Digitalis, Scilla, or other vascular stimulants. Thos(^ 
mcasui-os are called oardiu-yascular diuretics. 

(^) By dilating the renal artericHy so that the quantity 
of blood within them is increased, whilst the pressure in 
the arterial system generally, and the resistance in the 
renal veins, remain unchanged. This method of increasing 
the amount of the ren/il water may be carried out by 
acting on tho vaso-motor system of the kidney either 
locally or centrally. Local depressants of tho roiuil nerves 
indude Digitalis and Scilla in tlio second stage; Spirit of 
Nitrous Etlior ; all Volatile Oils and Kosins, such as Turpentine, 
Juniper, Cbpaiba, Hops, Savin, Cantharides, Camphor, etc. ; 
Alcohol, BeUadonna, Aconite, Nitrates, and Nitrites. Central 
renal vascular depressants are chiefly or solely emotional impres- 
sions which are not, available as pliarmacodynamical means. A 
TOwerful reflex dilalor of the renal vessels is cold to the surface. 
Such measures are local yasoular diuretics. 

{c) By combining the two previoue meansy when still more 
profuse diuresis will be the * result. This occurs in the 
second stage of tlie action of Digitalis and Scilla, and in the ap- 
plication ox cold to the surface. 

2. Measwee forBinUnUhing the Volume of Urine, — The volume 
of urine might be diminish^ by ^ploying the opposite set of 
influeneoB to those just describe These are obscure, however, 
and of less thorapeutical interest; and the student may be left 
to. work out the difEerent sptems tor biiuBelf. 

3. Memtree affecting the Secredion of Urinary Solide. — The 

2j-ir8 
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activity of the renal epUheUtmf i.e, the oxcrotion of Bolids and 
of a coi'lam amount of the water, 'may he modified hy in- 
fiuences of two classes : 

(a) measures and conditiohi which affect the renal cells through 
the compositum of the blood in general . — Of these, the state of 
digestion, including the selection of food, is the most important. 
The quantity of food ; its richness in protcids, carbohydrates, 
and salts of different kinds ; the relative amount of work* thrown 
u]f>on gastric or acid, and duodenal or alkaline digestion ; and 
the vigour of hepatic metabolism, as doteiinincd by so many 
causes, including exercise, oxygenation, and the use of drugs — 
may all he made use of by the phaimacologist in altering the 
composition of the urinary solids. 

One of the most easy and important of those alterations is 
in the chemical reaction of the urine. The natural acidity of the 
urine can he increased hy excess of proteids, sugar, and starch, 
hy defidenev of water, by certain wines and spirits, hy 
Salicylic and Benzoic Acids, and by an excess of Tartaric 
and Gtric Acids. The mineral acids have an insignificant 
or even negative power on the acidity of the urine, a fact 
which is to be carefully noted. Sulphuric Acid is excreted by the 
kidneys (in part), but as neutral sulphates ; Hydrochloric Acid 
as neutr^ diloridos, Phosphoric Acid as phosphates ; Nitric 
Acid is believed to increase the ammonia in the urine'^by decxim- 
position in the blood, so that it may have an alkaliue influence; 
and Tartoinc, Citric, and Acetic Acids in combination with 
Alkaline bases, escajie as Alkaline Oarhonatos. 

On the other liand, we possess abundant and powerful means 
of rendering the urine alkaline. Amongst foods, the most effective 
in this direction are fruits, milk, and fish, as they throw into the 
blood a quantity of Alkaline Citrate, Tartrates, Acetates, Carbon- 
ates, and Phosphates, which are directly or indirectly excreted hy 
the kidneya. Amongst drugs, the whole group of Alkalies and 
Alkaline Earths have an alkalinising effect on the urine, excepting 
Ammonia, which is completely breken up in the system. Thus 
the alkalies are enth^ely unlike the mineral acids in exercising 
a powoHul and available influence on the reaction of the tuino. 

(&) Bjf measures which affect the renal epithelitm specifically. 
Whatever may be their alkalinising Value in the blo^, oertain 
substances have a special influence on the urine hy speeifieallp 
aeting upon the renal cells. Thus Potach and Soda possess 
equal values os alkalinisers of the bloodf hut potash will uiuch 
more powerfully and quickly neutralise Uie acidity of the urine, 
because whilst Soda is excreted pai-tly hy the bile and bronchial 
meumSi oir locked up«in the system as the neutral chlorido 
4;^ the renal epithelium, wliich 
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excretes it as the carbonate. Soda does, ho>^evtfi’, possess a 
dcjyro© of speoifio action on the kidney, especially its I^hosphate 
and Acetate. Lithia closely resembles Potash in this i*(!spcct ; 
Ammonia, although not an alkaliniser, has a similar influence ; 
and Magnesia and Ijimo are distinctly stimulants of the renal 
epithelium, as is well scon in some natmal mineral 
waters. Now, in passing through the cells, these salts 
necessarily carry with them a certain amount of water from 
th(! venous plexus around the tubules, and if abundant, actually 
produce diuresis. They thus furnish us with another gi’oup of 
diui'otic measures, which we call the saline diuretics, chiefly 
' alkaline in their inliuenco on tho blood and urine, but at iho 
same time independently active as specific renal stimulants. 
Let it be carefully noted that the saline diuretics do not, as far 
as wo know, directly affect the renal circulation ; but tliat w'o 
possess in th<^m an indirect means of infiuoncing the venous 
plexus ai'ound the tubules, and thus the whole renal 
circulation and the genoml blood pressure, especially the 
pros6ui*e in the veins. 

Another great group of natui^al substances in tho materia 
medica have a specific effect on tho renal epithelium, namely, 
tho Aromatic Oils, Oleo-resins, and Balsams. Tho chief of 
these are Tu:^entin6, Jumper, Copaiba, Cubebs, Cantharides, 
and Hops ; whilst J aborandi , Alcohol, Aconite, and many more act 
partly in tho same way. All those substances, either as such or 
after decomposition, are excreted (in part) by tho renal cells, 
and carry with thorn, like salines, so much water, besides 
dilating the renal vessels, as we have already seen. The degree 
in which different members of this great class act upon tho 
ronal cells varies widely, however ; thus. Juniper and Copaiba 
are powerful diuretics, greatly increasii^ the urinary flow, 
whilst most of tho others have but little e^ct on tho volume of 
xirinc, possibly because their action on tho renal vessels, which 
aocomi)anies their action on the cells, does not favour the escape 
of fluid. Thus Turpentine and Canthai'ides, two most powerM 
renal stimulants, sometimes diminish, sometimes increase, the 
urinary water, and may even cause hiumorrhage from the 
glomerulus. 

Opposed to these renal stimulants are renal eedatxus or 
depreeaanUy which appear to diminish directly the activity of 
the renal cells, when they reach them through tho blood. 
Morphine has this effect, and possibly Quinine and other sub- 
stances. 

m. Pathological Kejatioxs. 

Tb<» disorders of the renal functions, which will be taken by 
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U3 to illastrato.the application of tho measures just noticed, may 
bo summarised as follows : 

1. Dimrders of the fluid aeeretion refemhU to the general blood 
preneure, — (a) Diminution of the general arterial fresmrey which is 
generally referable to heart disease, lejids to marked disturbanco 
of the urinary flow. Wo saw under tho head of the circulation 
(page 472) how dihitation of tho heart lewd's the prossuro in 
the artori(*s and auises it in the veins, i.e, lowers it in tho 
alforont vessel of tho glomerulus, and raises it in the oflci’ont 
vessel, thus causing eongesiion of the kidpiegs. The urine in this 
class of cases contains albumcm and blood pi-oujoding from the 
engorged veins ; it falls in quantity in consequence of tho fall 
in the aiteri^d pressure, and of obstruction in the tubules, which 
become choked with flbrinous casts ; and the total excretion of 
solids is diminished, as the result of retardation of the blood 

CLUTOnt. 

(b) Inereane of the general arterial pressure is associato-d with 
that form of chronic disease of tho kidney known as the Granu- 
lar or Contracted Kidney.” II(‘ro the urine is very abundant, 
probably reaching several times its normal volume, very light 
in colom’ and weight, and may contain a trace of jilbumon. 
The tension of tho radial aitery is high ; the left ventricle is 
hypertrophied ; and the patient often dies of secondary dilatation 
oi (he he^, or of rupture of an artery in the brairu ^ fur as Uio 
kidney is conoeined, the condition is one of constant pathological 
diuresis. 

2. Disorders of the fluid eecretiony referable to the local blood 
p'i'emire, — («) Ces'tmn nervous conditions disturb the pressure in 
the kidney by causing contraction or dilatation of the renal 
vessels, and tlius modifpng the amount of uiinaiy water. Such 
a condition may be either central or local, direct or reflex. 
Thus hysteria is attended by alternately profuse and deficient 
flow of urine. Disease of the medulla and its neighbourhood 
may give rise to pitifuse diiu'esis {diabetes imipii^)^ which has 
been traced in other cases to disease of the renal nerves. Heflexly, 
tho chief cause of disturbance of tho renal secretion is inlury or 
disease of the prostate or urethra, which may even lead to 
fatal Bupp^ission. 

b. Morbid oonMtions xf the blood-vessels of the kidnegt such as 
disease of the glomeruli, arteries and veins, whudi constitute one 
of the oloments of Bright’s disease, produce a variety of dis- 
turbancos in the volume and ccmstitution of the urine, aGco(rdibg 
to their exact seat and degree. Pressure on the trunks of the 
lonal vessels by abdominal enlargements may also cause 
serious disturbance of the renal circulatloii, with albuminuria, 
hM^hage, or even suppression of urine as the result. 
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3. Disease of the seev^iing epiiheliim, — This constitutes 
anotlysr element of Bright’s disease. The diseased cells fail in 
function, choke up the iiihulos, press upon the venous plexus, 
and thus give rise at once to stagnation of the blood current and 
resistance to the filtration of water through tho glomemlus. Tho 
clinical phenomena of this condition (commonly willed tho Tiarge 
White Kidney), are very definite. The urine falls in volunio; 
the solids are absolutely diininishod, but relatively increased, 
so that the Bpe<iific gravity is high; and in their place there appear 
albumen, probably derived directly fi'om the venous plexus, 
blood from tho same source or from tlie glomeruli, and casts 
formed of diseased colls, fibrin, etc. Tho blood becomes poisoned 
by retention of m-ea. Tho systemic vessels become diseased, 
and tho heart hypertrophied ; and the blood-change and cardio- 
vascular disease together lead to marked breathlessness, and to 
escape of the watery parts of Uie blood into tho tissues and 
serous cavities, constituting renal dropsy. 

4. liise of pressure within the nriniferms tuhuleB is a serious 
cause of complete an*est of the secretion. This is one of the 
efFocts of fulness of the venous plexus, and of epithelial ac- 
cumulations in tho tubes, already noticed; and may also 
originate in ohstraction of the ureter, disease or injiiry of 
the bladder and prostate, or stricture of the urethra. 

6. The eondition of the bhod, — ^Tliis is the most common of fill 
the causes of derangement of the urinary secretion. A number 
of tho disoidors of the urine, as regards its loaction and relative 
composition, can bo traced to dyspepsia, hepatic derangement, and 
dofoctive oxygenation or metabolism ; and even albmnen, sugar, 
and bile may find their w'ay into the urine from the same 
cn.ase8. One striking disorder of the mine is characterised by 
unnatural alkalinity and by its effects in precixnteiting the solid 
constituents. Tho mine is tobid fi-om precipitation of phos- 
phates, carbonates, and mutes ; and these are deposited in the 
passages, causing pain and irritation. If the natural acidity of 
the mine between meals bo insufficient to dissolve these alka- 
line deposits, concretions are foimed, and p^ow at each period 
of indigestion, until they form a calmlus, which may travel down- 
wards and be expelled with the mine after gi-eat suffering. 

A similar disorder of tho urine is charactoiiscd by exces- 
sive acidity. This has different causal relations, but the 
ultimate effects are practically the same— -the precipitation of 
uiic acid and urates, and 'possibly tho foinmtion of calculus. 
Excessive acidity is (hiefiy mot wrilh in tho subjects of disorder 
of tlie liver from indulgence in protcid food (see page 443) ; 
and may be accomponi^ by an exces# of urea, diminution 
of wateiyand occasionally by traces of albumen and sugar. 
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IV. NaTUIIAL Bl^COVEliY. 

So many of the disorders of the iirino are hut expressions 
of derangement of the blood and of the great organic functions, 
that it is hardly necessary to say that natural recovery con- 
stantly occurs. Conversely, improvement in the condition of 
the urine is an evidoiico of the spontaneous return of the 
stomach, intestines, liver, heart, etc., to the normal state when 
the causes of their disorder have been removed. 

The kidney possesses seveinl provisions for natural re- 
covery. It meets increased work by increased action ; compen- 
satory hyjiertrophy of one kidney occurs if the other kidney 
fail ; and a close vicarious relation exists between the kidney 
and the skin and bowels. The practical therapeutist closely 
follows these natural methods in arranging his treatment. 

V. Thbuapbutics. 

A careful consideration of the four preceding sections speciallv 
impresses two facets upon us. First, the rational treatment of 
any case of renal or urinary disorders must bo founded upon an 
appreciation of the influences of other organs upon the kidneys ; 
and, sdcondly, treatment may be as often directed to the kid- 
neys for diseases of other organs as when they ai'o themselves 
at fault: diuretics will be as frequently employed to relieve 
the heart as to stimulate the cells of the kidney. 

1. (fl) Bmal eoHRestim frotn heart disease, — ^This may bo 
taken as the type of renal disorder from diminished blood- 
pressure, whatever its cause ; and such beinjg the pathology of 
the condition, the line of rational treatment is obvious. To re- 
move the cause we must restore the normal relations of the 
general circulation, that is, sti'cngthen the heart, fill and 
keep full the ai'teries, and empty the veins. How this is 
to be done has been already ^scussed in chapter x,, and 
need not be repeated here. We are now able to estimate 
the value of two, sets of diuretic remedies which are success- 
fully employed in such cases, namely, the eardio^aseular 
diuretieSf and the saline diureties. Digitus and Squill exactly 
fulfil the indicfitions just mentioned as regards the heart, the 
arteries, and the veins. They increase the cardiac vigour and the 
period of rest ; sustain the arterial tension at a moderate height ; 
and empty the veins forwards by prolonging the diastole* At the 
same time, partly hy these eflfects and pakly hy their local action 
on the rexial vessels, they cause a true diuresis from the Kalpig- 
hiau bodies, and increase the force of the circulation through the 
renal veins. Ammoxfla, Alcohol, or Scoparium, may he com- 
blhed with these drugs ; and hero it may Iw romiirkod, once for 
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all| that combination is peculiarly useful in diprofics. Ralino 
purgatives also assist this action. Thus Sulphates of Sodium and 
^laghesium, Acid Tai-trato of Potassium, Tartrate of Sodium and 
Potassium, Acetate of Potassium, Citrate of Potassium or Am- 
monium, are, in tho first placo, saline purgatives, thus relieving 
general venous congestion ; and, secondly, act upon tho renal 
epithelium, draining the over-distended venous plexus, and ac- 
celerating the circulation through tho glomeruluB. In other 
instances dilators of the renal vessels may he combined with 
these remedies, including Juniper and Spirit of Nitrous Ether. 

(6) Disorder or disease of the kidney in association with 
excessive blood pressure ; Bright^ e disease with contracted kidney. 
— In the early stages of this disease, when its cause may bo 
discovered in indulgence in food and alcohol, or disorder of the 
liver, tho trealmonl consists in a thorough reform of diet, free 
j>urgalion, and elimiiuition generally. Mercurial purgatives 
foUow'od by suliiies are especially valuable. In the more 
advanced and grave fom of high arterial tension, tho cause is 
usually beyond our power. AU that can then bo done is to 
counteract the aiuse, remove its evil effects, and treat symptonjs. 
Tho fooii should bo moderate in quantity, and chiefly nou- 
nitrogenous; stimulants must bo avoided; moderate rest of 
body and mind insured ; and various drugs administered. We 
are unfortunate in po^essing but few medicinal means of 
reducing peripheral resistance for any length of time without 
depressing the heart ; hut the Iodide, Chlorate, Nitrate, and 
other salts of Potassium, Nitrite of Sodium, BcdUidonna, and its 
allies may ho tried. Warmth is essential in these cases. ' 

2. (o) Tlrimryderange^nents from nervous disorder or disease . — 
Tho treatment employed here must be entirely directed to tho 
uervou^ system. Bromide of Potassium, Y^erian, and other 
anti-spasmodics, including moral treatment, will rolioye 
hysterical diuresis; and Opium and Ergot are successful in 
many cases of polyuria of obscure and probably nervous 
origin. 

{b) Local vascular disease . — If the emulgcnt veins are ob- 
structed by abdominal enlargement, this must be immediately 
removed, if possible — by tapping the peritoneum, for 
example, or by inducing j>remature lahoiir. In disease of tho 
roiml vessels we can do but little by way of direct treatment 
beyond relieving symptoms as they arise ; reg;ulating the flow of 
unne as well as possiMq, especially stimulating it if it 
tlu^ten to become deficient ; and removing the excrementitious 
jg'Oducts by the bowels and skin, when the specific gravity 

3. Disease of the UthuUs ; “ Am*e Desquamative Nephritis^*^ 
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** Large White Kidney I * — This is the form of kidney disease in 
which there is the gi'eaiest or most constant danger of deficient 
excretion, and of the consequences of the same Ihi-onghout the 
system. The indications for treatment are obvious. Wo must 
relieve the diseased cells of as mudi work as can bo safely dis- 
pensed with by the blood and tissues. The rational methods of 
relieving the renal epithelium are : (1) by reducing the food in 
quality and richness ; and (2) by diverting the exci'emcntitious 
products to other channels. Hydragoguo purgatives are es- 
pecially valuable in this fonn of Bright’s disease ; and the warm 
air or vapour or water Ixith, warm drinks, and Jaborandi, will 
successfully relieve the kidneys by pcrsjnration. lioiuil stimu- 
lants, such as the saline and specific diuretics, might, on the 
other hand, exliaust the colls, already weakened by disease ; but 
in certain cases they are highly useful even in this condi- 
tion, for they may exert that amount of stimulation on the 
I'enaJ cells which, on the principle of alteratives in goncml, wiU 
load to their restoration. If wo believe that the tubules are 
blocked by cellular and inflammatory products, we must clear 
them by a system of flushing, or diuresis. For this purpose 
Distilled Water is the best diuretic ; Digitalis and Squill are 
also valuable, as producing but little local irritation, and tending 
to prevent venous congestion. 

In this or in any other form of renal disease, urgent 
symptoms of uraemia must bo quickly lolievcd by venesection, 
the administration of Oldoroform, free purgation, and, if possible, 
profuse diapborcsis. The omemia geneixilly demands Ii*on in 
some fonn. 

4. Obstrueiioft in the urinary pmeagee , — Tlio most common 
CAuse of this serious disease, namely, stricluio of the urelhi’a, 
is fortunately accessible, and amenable to surgical treatment. 
When the obstruction is above the bladder it is very rarely 
bilateral, and the unaffected kidney takes on the double 
function of the two. 

5. Disorders of .the bloody liver ^ and digestion; Gravel and 

Gcdtndm , — Tho immediate treatment of those secondary disorders 
of the liver, in their early stage, has been already suggested ; 
careful low dieting, and tjfif^ occasional administration of chola- 
gogiic pur^tives, stomachics, and antacids. If gravel or calculus 
liave actu^y formed, several other measures are still open to us, 
whilst the same line of treatment is perse vexed in to prevent 
further growth. We may attempt to dissolve the stone in 
Htu by the continuous administitition of Citrate of Potassium, 
or of acids, as the nature of the calculus demands, and may 
relievo pain^ hmmon'ha|;e, mucous and pui'ulent discharges on 
g^ral principles. " » 
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CIIAPTKR xiv. 

THK UOUY UKAT, AKJ) IK UE(Ji;i.A’X'10N : THE BKIH. 

I. PllYSIOLOOICAL KeLATIOKB. 

Heat is produced in every acfj of vital energy ; is dieinhuted 
throughout the body; and is finally lost in the surrounding 
medium. In so-caPed “ cold-blootiod ” animals, the vital heat 
is lost as rapidly as it is produced; in “ warm-hloodod 
animals the heat produced does not escape until a certain 
amount has accumulated ^idthin the system. Thereupon loss 
sets in, and .exactly balances the production, whilst tho 
accumulated store remains constant, and is known as tho “ body 
heat,” amounting, in man, to 98*4 degrees Fulir. 

So wide is tho range, so sudden are the changes, of the 
external temperature to which man is expos()d, and so variable 
the amount of heat produced in the system at different moments, 
that in the course of its evolution tlio body has come to possess 
a complex and sensitive noi-vous mechanism, by which its 
temperature is controlled. This mcclianism consists of govern- 
ixm centres, afferent nerves from impi'essionable parts, and 
c&rent nerves to active organs. The afferent thenmU nerves, 
originating in tho skin, and possibly in other parts of the body, 
such as the mucous mfjmbranes and viscera, can’y impressions 
of temixirature (heat and cold) to the brain and cord. There 
those improbsions are specially received by three of the great 
centres, viz. tho cerebrum, where they become sensations of 
temperature ; the sweat emtres in the cord and medulla ; and 
the metabolic or trophic centres, the centres of nutrition, in the 
brain (hpons) and cord. They also fall into the vaso- 
motor, cfirdiac, respiratory, and possibly tho ranal and other 
visceral centras. JKfferent impulses from the sweat centras proceed 
to tho sudoriparous glands, which they stimulate or depress, as 
the case may be ; from the metabolic centi-es tlioy are directed 
to the vaiious sources of heat production — the muscles, glands, 
etc., which they depress or stimulate. Through the other 
centres named the circulation in the skin is modified, the blood 
pressure generally, tho respiration, the renal secretion, and 
probably every other bodily function in some degree. 

Thus, when tho temperature of the air rises, the regulative 
mechanism comes into action, and two great effects are pro- 
duced : (1) thero is increased loss of heat by the perspiration, by 
, pooling of the blood in the dilated cutaneous vessels, and by 
cooling of the blowl Sn the lungs ; and (2) thero is diminished 
production of heat in tho muscles, glands, etc, Tho same effect 



Regulation of the Body Heat, 555 

follows a rise of the internal tempemtm'e dne to inci’oascd 
metf^holic activity, such as muscular exercise : a warm glow ” 
is felt, the skin flushes and perspires, the circulation and respini- 
tion aro increased, and the activity of other metabolic organs, 
such as the liver, is for the time lowered. The skin is the 
principal (diannel of loss of heat in man ; but during and after 
exertion a lar^o amount of heat must be carried off by respira- 
tion, which 18 familiarly known to bo the chief means of 
refrigeration in the dog. 

inversely, if the temperature of the surface be lowered by 
cooling of the atmosphei'e, two reflex eft’ccts are at once pi-o- 
duced through the nervous system, viz. : (1) diminished loss of 
heat, by contraction of the vessels of tho skin, by arrest of per- 
spiration, and by reduced activity of the circulation and lungs ; 
and (2) iunrased prodttetion of heat in the metabolic organs, 
especially tho muscular, digestive, and circulatory. A similar 
result follows lowering of tho intomal temperature by diminished 
metabolism in some of the organs. Thus Quinine and Salicylic 
Acid, whilst they diminish the amount of themoa and therefore 
probably of tho heat produced in the system, make little or no 
impression on the tempemture of a healthy man, doubtless 
because tho channels of loss are partially closed, and the meta- 
bolism of certain oj-gans increased, by tho regulating me- 
chanism. 

II. Phauuacodvnamics. 

1, Temperature of the External Media, — This is completely 
under our control. Tho atmosi)here is tho ordinary external 
medium of loss or gain of the bodily temperature, and the air of 
every well-constructed room or ward can bo wanned or cooled 
at pleasure. We may select the climate in various ways, aocoid- 
ing to its temperatui’e ; tho sub-troincs, such as Madeira, Egypt, 
and tho Riviera, being especially valuable as affording warm 
climates. When a more rapid and extreme influence of the 
'external temperature is desir^, t<?a/ernuiy be substituted for air, 
in the form of baths, wot-packs, and sponging. The varieties, 
action, and uses of water applied in these several wa3r3 aro 
described in the next chapter. By means of the prolonged cold 
bath, at a temperature raiying between 32*^ and 60® Fahr., heat 
may be readily abstracted from the body ; and the cold wet pack, 
cold affusion, or sponging a part or the whole of tho exposed 
skin with cold or even tepid water, has a similar effect. These 
measures are known as external refrigerants. Heat may be 
locally abstracted by similar means, which will also have a 
gene^ effect in reducing the temperatura of the body. Thus, 
cold water may be inject^ into the rectum or vagina ; ice or wet 
compiossos applied to the skin ; icc or cold wator swallowed ; or 
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irrigation 'with'cold water may be used over a pai-t. The cooling 
that attends evapoi-ation is a powoidul moans of reducing the 
local temperature ; and a variety of saline, spirituous, and add 
solutions, such as Carbonate or Chloride of Ammonium, S^inrit 
and Water, Brandy and Water, Vinegar and Water, or various 
combinations of salts, adds, and spirits, may bo employed for 
this purpose. 

2. The Cutaneom Circulation , — This affoi'ds us a powerful 
mcjois of abstracting the body heat, inasmuch as we can 
modify the fulness of tho vessels and the rate of flow through 
them. Thus we may cool tho blood by dilating the cutaneous 
vessels by the wanii bath, by Alcohol, Spirit of Nitrous 
Kthor, or warm draughts, or by those measures combined. 
Opium and Chlonil have the same effect. If tho blood- 
flow 1)6 accelerated thiough the dilated vessels, the refrigeration 
is increased, and in this way cardiac stimulants of every kind, 
such as Alcoljol and Digitalis, reduce tho body temperature. 
Draughts of water, whether cold or hot, temporarily distend the 
vo8se£, and produce a similar effect. Tlie opposite methods 
for preserving tho heat of the body, by contracting the super- 
ficial vessels and reducing the activity of tho cutaneous circula- 
tion, are of no therapeutical interest. 

3. The Sweat’-glands : Dk^koretice, Sudorifics^ Anhidrotke , — 
The function of pei-apiration is under oiu* control in almost 
every portion of its complex mechanism. 

a. Measures which increase the amount of perspiration are 
called diaphoretics or sndozifios. Tlio afferent ihemxie rntres in 
tlio skin can lie readily stimulated by means of heat, lus 
(IcHcribod in chapter xv., whether by moist heat in the fonn of 
tho wann water- or vapour-bath, or various kinds of puck ; by 
dry heal, as in the Turkish liath ; or by general warmth of the 
air, of tho room, or of tho dothing. lHic familiar effect of 
Alcohol in inducing perspiration appiHirs to be chiefly produw)d 
in the same way. Other afferent nerves may be used to 
stimulate the sweai-contres refloxly, such as those of tho mouth 
throat, ^d stomach by hot spiced diinks. Perspiration 
may lie induced by acting on tho perspiratory centre directly. 
This may be accomplished by measures which increase the 
venosity of the blow, such as narcotics, including Opium, 
Chloral, Chloroform, Ether, and Alcohol in the later stages of 
their action ; by Nicorin (Tobacco), by Pilocarpine (Jaborandi) 
in part ; and by all measures whitm increase the flow of wann 
bld^./wough the sweat-centres, such as hot drinks. The 
effami nerve-trunks ^ pcrspration may be stimulated by 
electricity, Wt this methcd is. not therapeutically employed. 
The of the m*ves in the Bvroat^landH and the 
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secreting cells can bo powc'rfully stiiiiiiLitod liv rilocaipinc, 
which, causes an exceodin'gly profuse and rapid flow of sweat. 
Diuplioresis will bo favoured by a free supply of blood to the 
gbmds, by dilating the vessels^ as just described. A number 
of substances induce diaphoresis without their mode of action 
boing^ clearly understood, such as Citrate of Ammonium and 
especially Acetate of Ammonium, which possibly stimulate 
tho secreting cells, and are excreted by them along with an 
increased amount of water, as wo see in the kidney; Anti- 
mony; Dover’s Powder; the aromatic suhstanocs in a degree, 
ospcci^ly Camphor ; and several empirical remedies, viz. Ser- 
pentary, Sassairas, Sarsaparilla, Guaiacom, Mezereon, and 
Senega. 

It win he observed that several of our powerful diaphoretics 
act on more than one paH of the pempiratoiy mechanism. Thus 
Alcohol dilates the cutaneous vessels, increases the rate of blood- 


flow through the skin, and stimulates both the afferent nerves 
and the centres of perspiration. Warm applications to the 
skin and hot drinks also influence both the circulatory and the 
perspiratory part of the refrigerating function ; and by a com- 
oination of these and other means we may produce a very 
powerful effect. When this is the result, ana tho sweat flows 
abundantly from the surface, tho measures and result arc said 
to be andorifio (eudor, sweat, and /ocio, I make.) 

Measures which diminish the amount of perspiration arc 
called aalildrotics {hr, priv., and sweat.) I^mo of theso act 
upon the afferent norVes, especially moderate local cold, obtained 
by fanning, light clothing, and a cool atmosphere generally ; 
and sponging with cool, tepid, or even hot water. Others 
depress the perspiratory centre — ^possibly in part directly, 
certainly indirectly by streu^hening the heart and rospimtion, 
and thus reducing tho venosity of the blood which powerfully 
stimulates it. Such aro food, which is one of the best moans of 
•preventing tlie cold sweats,” of exhausting diseases, Alcohol, 


Ammonia, Strychnine, Iron, and fresh air or good ventilation. 
The effermt Sweat nerves may possibly be depressed by Opium, 
which in certain combinations, e.g, with Diluted Sulphuric Acid, 
is axk onhidrotic, acting either in tjtiis or some unknown way. 
By far the most powerful anhidrotic drugs act upon the terntiHa- 
Hons of the pci-spii'atory nerves in tho glands, namely, Atropine 
and Hyoscyamine. The effoct^jf these alkaloids or of the Extract 
of Belladonna is very marked. Measures which contract the 
blood-vessels of the glands will pro tanto be anhidrotic also. 
Such are: sponging witli solutions of Sulphuric Acid and 
Water or of Tannin, which coiistringe t!ie parts, and Oxide of 
2ime given internally. 
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Lastly, tlie^ modm operaudi of cerUtin aiiliidi'Otics is still 
doubtful, and their (‘iiiidoyiiumt so* far empirical, e,g. Zinc, 
Quinine and Opium under jmidicular circumstancc^s. it is 
possible, however, tliat these and other measures control the 
pathological cause of the swmts, in a miimier to be afterwards 
indicated. 

4. Other ChanneU of Loss of If eat. — The kidneys and the 
liowels afford us a dircjct ineims of reducing the toinperaturo of 
tile body by the abstraction of an increased amount of wann 
excretions, in the fonii of urine and watery motions. In the 
case of the bowels the effect is decidedly assisted by the reflex 
dilatation of the cutaneous vessels which accompanies purgation, 
as described in’ chapter v\. 

6. The Ifeatforminff Tissues. — In discussing metabolism in 
chapter ix., wo found that wo possess the power of diminish- 
ing tissue cliange, and the production of heat, by various 
means. Here we shall refer only to certain drugs whidli 
possess this action. AVe call these antipyretics (df^ri, against, 
rtvperhsf fever). The most powerful of these is Cinchona 
(Qiiinina) , whicli inter!' cros witlimetabolism gt ‘i lerully , lessens the 
amount of heat produced, diminishes the excretions, a id spares 
the organs. Salicin ami Salicylic Acid, Antipyrine, Chiiiolin, 
and Kairin, have a similar but less powerful action. Whilst 
these drugs distinctly rodnoe or spare the activity of the tissues, 
they have but little influence in reducing the toinpeinture of 
heiUthy iudividufils, this effect probably being provoniod by the 
ordinary mechanisms of regulation. Alcohol also diminishes 
tissue waste, apiuirontly iu a different way from Quinine, viz. 
by being itself decomposed in the tissues ivith great readiness, 
thus spajing the organs. Even an increased uinoimt of heat is 
generated in the tissues by the oxydation of Alcohol, but so 
greatly does it stimulate refrigeration, as we have seen, that its 
total effect on the organism is antipyietic. The Aromatic sub- 
stances have a less powerful influence in diminishing metabo- 
lism. Possibly, Digitalis, Aconite, and Voratrine, have also an 
antipyretic effect, like Alcohol, but their mode of action is 
obscure, unless it occur entirely through the cii'culation, as hiis 
been already suggested. 

III. Patholooicxl Relations. 

The mechanism concerned in the regulation of the body- 
hiiat is liable to disorder, when heat-formihg or heat-losing 
organs, are diseased. Elevation of the body temperature, or 
pprexieit most commonly called feoer, is venr rarely abi^nt 
in illness of any consequence. Aii abnormal fall is seen as 
an effect of extiWe cola or of exhausting diseases, but being 
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romi»amtiv<}ly insif^nifirani; does not ro(juirc t« lx,* discussed 
lioro. , 

Pyrexia , — temperature of the body may he abnormally 
laisod in several ways. Thus we meet with cx(;essivc pyrexia 
in injuiy or disease of the heat-centre or b'actit^ especially 
injury of the corvic^il and dors^il regions of tlie spinal cord. 
Exposure to excessive heat induces “ heat-fevor,” a variety of 
sunstroke which is common in India. More familiar to us is 
fever brought on by interference with the refriycraiing function 
of the skin^ as the effect of exposure to cold or damp. This is 
known as a “ cJiill.” A poweiiul impression of cold on the 
aifei-ent nerves of temperature appears to tlirow the regulating 
mechanism into disomer; perspiration is arrested; the cuhi- 
neoiis vessels are spasmodically contmeted; rigors, shivers, or 
chilly feelings ensue ; and the heat thus retained in the blood 
quicidy raises the temperature. 

Increased production of heat at one focitSy such as an in- 
fiamod part, contributes in an insignificant degree to tluj a(‘C()in- 
panying fever. 

The increased production of heat in the tissues generally 
which is probably present in ml kinds of fever, whatever its 
cause, is no doubt the principal ongin of the pyrexia. The in- 
creased activity of metebolism is proved by the rapid wasting 
of the tissues, by the increase of urea and other excretions, and 
by the pyrexia as tested by tlie thennometer — all obvious phe- 
nomena m every case attended by fever. 

In the specific fevers there is at work, howoA'er, another 
cause of oxydation of the tissues, which furnishes an extramoue 
addition to the body heat. Wb now beUeve that many diseases, 
such as typhoid fever, small-pox, and septiemmia^ are associated 
with the presence of organisms in the tissues, if not actually 
caused by them. The life of such organisms, the processes of 
fermentation with which they are associated, and the destruc- 
tion of the tissues which they produce, must all be a consider- 
able source of heat within the body, in a way perfectly foreign 
to the normal processes, though closely resembling some of 
them. 

A combination of several of the preceding causes is commonly 
at work in fever. Thus, when a patient has a local wound 
which acts as a focus of heat, the pus may docojiipose, i,e, be- 
come infected by organisms*; these are ahsorhod into and 
flourish in the blood ; fresh foci of disoaso are set up in the 
tissues; and the natural refrigeration of the blood is reduced by 
the disturbances of the skiii, lungs, and circulation, which 
always accompany serious illness, 

Disorders of Only two disorders of porspira- 
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iion conceni us liero, vijr. (1) exemiv,e ^mating, and (2) defcieni 
aweafing. 

1. Exeensive sweating, hulrosis, hgperidrosis, is founi in a 
gi'oat variety of inorlad conditions. In some kinds of fever, sucli 
as rheumatism, its ixiihology is hound up with the paUiology of 
the fever as a wh< do. In disorders of respiration , as wo have seen , 
dyspna^al sweats are duo to stimulation of the swcat*centres hy 
venous blood, llio “ cold ” sweats of wasting diseases such as 
phthisis, especially during sloop, appear to ho due to the sanu^ 
cause, associated w'ilh anmmia and coldness of the skin, which 
prevent evaporation and “insensible porspiration,” and thus 
give rise to a profuse collection of visible sweat as well as 
great depression of the bodily strength from interference with 
the cutaneous excretion. “Critical” sweats aio referred to 
sudden changes in the disturbance of the vaso-motor system of 
the skin present in fever. Toxic sweating, as is seen in 
alcoholism and gout, may obviously Iw variously induced. 

2. Dejicient sweating : anhidrosis.— of the skin occurs 
at the beginning of most fevers, and throughout the course of 
most of them more or less interruptedly. It is also marked in 
some diseases and disoiniers of the urinary functions, such ^ 
llrighVs disease and diabetes ; in certain diseases of the skin 
itself ; and as the result of poisoning by atropia (belladonna), 
(dc. Manifestly diftoront ports of the nervo-glandular apparatus 
are disonlcrod in the different cases. 

IV. Natokal Kecoveky, 

Disorders of the body heat being disturbances of a regula- 
ting mechanism, tlmt is, of one means of natural rocovezy, we 
can haixily oxiM^ct to find at w^ork in fever those very provisions 
which .have been interfered with. For the same imson, the 
temperature of the body generally returns to the noimal on 
the cessation of the cause o 3 E the fever, either spoutaneously or 
with the artifidol assistance of the therapeutist. Occasionally 
the temperature rises beyond all control — ^to 107 ®, 110®, and 
even higher, and the subject dies of the effects of excessive 
heat or hyperpgrsxia. In most instances of death from fever, 
however, the fatal result is due to one of the otlier factors of 
fever, especially the body waste. 

V. TflBEAFBUTlCS. 

A gmt |>aTt of our knowledge of the body heat, its regula- 
tion and its disturhanoos, has been derived from careful ohser- 
varionof lhetesultsdf treatment; and the use of meamires to 
Ieveiy<-aiitipyretic8 or fsMftigei [fsMs^ fever, and 
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fugo^ I drive away,) is one of the most successful/ as well as 
ralioi^, of therapeutical proceedings. 

1. JPrevmtive Treatment : Anlipn uMlicH. -- Tlie periodical 
return of fever may be prevented by means of antiperiodics. 
The most powerful of these is Cinchona, with its constituents, 
especially Quinine; Salicin, Salicylic Acid, and Chiiiolin, are 
not so powerful; less important «ive Nectaiidra and its alkaloid 
Beberine. 

2. Immediate treatment . — ^With the abundant moans at our 
command which wo have discussed in tho second section, the 
immediate treatment of pyrexia is very easy, inasmuch as we can 
lower tho temperature of the surface of the body to any degree 
we please ; for instance, by the cold bath. But wo soon discover 
that it is one thing to reduce P3rrcxia, and another thing to 
treat fever. We can readily assist tho rofngci ating mechanism 
of the body, and wo can even so far reduco tho metabolic 
activity of the tissues, but our remedies can inrely roach the 
actual cause of the disorder, and the temperature rises again. 
As &r as possible, however, we are bound to begin by discovering 
and attacking tho causes ; and if wo fail in this, we must then 
combat the fever itself, so as to prevent its injurious effects on 
the system. 

(«) Injury or disease of the nervous system, as a cause of 
pyrexia, is generally beyond treatment. If tho tcmpciuturo 
rise to a dangerous height, it must bo treated by the refiigemt- 
ing measures pi'esently to bo described. 

{b) Heat-fever is rationally troiited by Immediate removal of 
the patient to a cool, open atmosphere, and the application of 
rcfiigoration, in tho fonn of cold affusion. 

(c) Interference with the cooling function of the skin is 
rationally timted by increasing the loss of heat by refrigerants, 
itefrigeintion is practically oonied out by lowering the tem- 
perature of tho external medium, by increasing the cutaneous 
circulation, and by stimulating the secretions by the warm 
bath, by hot, spiced alcoholic drinks, or by a brisk purgative. 

When fever rises high, the temperature of tho room must 
be kept low, and tho skin sponged ; and if the pyrexia rise to a 
dangerous height, the prolong^ cold bath or wet pack must bo 
em;^oyed according to the metjhod described in chapter xiv. 

Diaphoretics are chiefly em^oyed as refrigerants in sympto- 
matic fevers, i.e. in tho pyrexia attending ordinary local 
inflammation of tho lungs, bronchi, fauces, or other parts. 
Alcohol, Hot Water, Liquor Ammonii Acetatis, Ipecacuanha 
and Opitun in tho form of Hover’s Powder, Antimony as tho 

2 k -^8 
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Pulvis Antunonialis or Vinum Ax^timoniale, and Tincturo of 
Aconite are the drugs chiefly used to provoke perspiration in 
fever. With these, tlie use of the warm bath may be com- 
bined. 

{d) A focus of incrciiscd heat-piodiiction, such as an abscess, 
must be removed as soon as possible. 

(e) Increased mefaholism ffctierallyf vrhich is the principal 
cause of pjTcxia, ir rationally treated by Quinine, Salicin, 
Alcohol, the Phonol l>t5riviitc‘S, and Aromatic Substances. 
Tlie rule commonly followed is to give a single largo dose of 
Quinine, say lOgiains, when tlie iernperature rises ahovt) a certain 
point, 104® or lOo®, according to circumstances; or reijoated 
modeiato doses or a single large dose may be given in antici- 
pation of the exacerhation.* Agucis thus combated by Quinine, 
and rheumatism hy fc^alicin or the Salicyhites. 

(/) Foreign organisms or snbsfanres in the sgUem, — Fever pro- 
duced hy tbcise bodies an<l their life-xnocesses would be rationally 
treated by destroying tbein. Wo attempt to do so bv adminis- 
tering internally some of the substances which are destructive 
to lowly organised life aimrt from the body, or in wounds on the 
surface of the body, the antisei>tic8 and disinfochints, and which 
may be named disinfectant antipyretics. The value of Quinine 
in ague is so great, that it is refenod to a specific influence 
upon the organism of the disease. The powerful effect of 
ISaliciu upon rheumatism has been similarly explmned. 

(y) Cotnbinatiom of causes. — Just as fever is generally trace- 
able to a combination of the preceding causes, so it must, as a 
rule, bo treated by the appucation of remedies which act in 
several ways, or by a combination of antipyi-etic moasui'cs. 
Thus Alcohol will he indicated in many cases of fever, bccauso 
it dilates the vessels of the skin, increases the circulation 
through thorn, and stimulates the sweat glands, whilst it 
spares tissue danmge, mid acts as an antiseptic antipyretic. 
Quinine will be employed with advantage when the tempera- 
ture mounts liigh, since it contmls the metabolism not 
only of the animal tissues, but of tho septic and forci^ 
organisms which may bo wasting these. Indeed all tlio 
measui'cs which we liavo analysed , under the preceding heads 
are to bo freely combinod, constituting the general treatment of 
fever. An abundant supply of nutritious and digestible food 
is essential, to compensate for tho great increase of metabo- 
lism which is going on. Alcohol is a true food, easily taken, 
rapidly assimilaied, and yielding abundance of en^jpgy at little 
cost to the tissues, and therefore it is in general use in levers, 
although it is by no means an indispensable remedy. 
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Synofsih of Substances Acting on the Body Heat. 


Antiftbstics. 


Antimonium 

Acidum Salicyl, 

Salicin 

Benzoinum 

Stoxaz 

Camphora 

KectanUra 

Beberina 

riper 

Quiniiia 

<)piura 

Arnica 

Tiobelia 

Alcfibol 

Kesorcin 

Cliiiioliu 

Awtipyiiue 

Kainu 

Aconitum 

Acids 

Buoalyptus 
Ohloral Hydras 
Veiratriua 
Oolobioum 


Aktxpebiodics. 


Qaiuinii 

Acid. Arsenios. 

Pil'er 

fiucalyptiis 
P Besorcin 


BEVBiaEKAKTS. | 

. . 1 

SHiiiulants q 

f the 

Cutaneotui ( 

jircu- 

lotion. 



Diaphoketxcb. 


Jaborandi 

Opium 

Antimouinra 

Uosorcin 

Aqua 

^ecacuauba 
i^ega 
OampUora 
Ciibeba 
Oolcmoum 
Salicin 
Acid. Salic* 
[Lobelia 
Arnica 
Alcohol 
[Aconitum 
Hot. Citras 
Pot. 14itnui 
Am. Aoet. Liq. 
[Am. Ghloridaiii 
Am. Cit. Liq, 


Dilatofs 0/ Ctda-j 
K6OU8 F0^8rU. 


Digitalis 

Scdla 

Alcohol 


Anbiubotics. 


Quiuiua 
Bclladoxma 
Stramonium 
Hyohcyamus 
Alcohol, Evapora* 
ting 

[Acids, locally iu 
solution 
Ergota 
Picrotoxin 
Zinci Oxidum 
Acidum Snlphuri- 
cuiu Dilntum 
>1 Acidum Salicylicom 


Chloral Hydi'as 

Digitalis 

Smlla 

[Alcoliol 

iYeratriiwi 


CHAPTER XV. 

TUEBAPEUTlC^a PB0CE9SE.S CONNECTED YTITU THE bUHFACS OF 
THE BODY. 

The sui'face of the body is of p^reat interest and importance to 
the therapeutist, bocause it ^ the region of objeotive im- 
pressions, where influonoes of every kind may be brought in 
contact with nerves and vessds, and through them with the 
nervous c^irea, the circulation generally, and indeed the 
entire system. The xnoasures appued tef this part appear at 
first sight to be \'ery simple, hut their action is, on the contl^ry, 
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oxtremoly coxnplox, and indeed still very obscure. On this 
account we havo taken them last in Ihe whole rang^e of remedies, 
and it will be found that they involve all the systems already 
discussed, especially the nervous and circulatory. As a ^oup 
they are very heterogeneous, and we will select for special con- 
sideration tlireo distinct subjects, namely (1) CbunUr-in'itantSf 
such as blisters ; (2) JBaths ; and (3) Surgical Applicatiom, 

I. Physiological IIklations. — The physiologic!i3 relations 
of the surface of the body have alicady been studied under 
several distinct heads. 

The nerves are connected not only with the sensoriuin, 
but with the vital centres which regulate the vessels and 
A'isccra. The cufaiioous vessels have equally extensive relations. 
Tliey have the usual nutritive function ; they are the great 
refrigerating ax>paratus of fh<^, body ; and Iht'y also serve as a 
gi’oat external blood-reservoir, in connection with the systemic 
ciiculation. 


11. PiiAKMACoi>YNAMics. — Whou the clasBos of moasmes 
givtm at the ends of the chaptei's on the circulation and nervous 
system are compared, it is found that several of them act on 
both, and that uieir action may be difiEercnt or even opposite 
according to the time for which they are applied. For those 
and other reasons, a number of them have been collected into a 
spt)cial class, and ciilled 

Couiilor-ilTitailtsi. — These measures may be thus 
arranged, according to the degree of their action : 

1. Rubefacients [rtibere^ to be red, m^fucerey to make) cause 
increased redness and heat of the pfiris. Such ore Hot Water ; 
Mustard, and its preparations ; Ammonia, and its preparations ; 
the conhnod vapour of Cliloroform, Ether, and Alcohol ; all 
Volatile Oils, e^eciaUy Tuipentino, Camphor, Menthol and 
Thymol; Iodine carofiuly ai>plied; Einplastnim Picis; and 
EmpUstrum Oalcfacions. 

2. Vesicants {vesicay a blister), Epispastics (Vm, a.nd 
<nrda>, 1 diuw), or Blisters, produce a rubefacient effect, fol- 
lowed by the development of a bhster. They include Oantha- 
rides, Mezereon, Ammonia long applied or confined, Iodine, 
Oil or Compound liniment of Must^, and Scalding Water. 

3. Postulants (pus, matter) pitniuce a crop of pimples. 
They are a small* group, consisting of Croton Oil, Tartar 
Erujitic, Nitrate of Silver in sti*ong solution, and Ipecacuanha. 
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PJmimnena of rouuter-M'i'ittttion. — When a comtter-irrifant is 
nppllod to the skin, effect is rubfifacient utuI stiiuuliuit. 

The cutaneous vessels are dilated hy a "direijt action on their 
nerves, and the lociil circulation l)ccomos more free ; whilst the 
irritation of the .sensory nerves causes pain of a liot burninfy 
diaractcr. The cardiac action is accelerated, tlie cutaneous 
vessels generally refiexly contracted, the blood pressure rises, 
the tcmpeiaturo is elevated, and the breathing slowed. The 
highest centres ju*e also roused by the painful irni>ression : per- 
ception, consciousness, and the emotions ni o variously disturbed. 
Cutaneous ansosthesia follows ; tho nerves are depressed, j>ain 
is relieved, excepting that caused by tho application itself. 

Prolonged application is gonorally required to induce the 
second degree of counter-irritation- -vmcation. Tho reddenc'd 
area now becomes inflamed ; plasma escapes from tho vessels, 
followed by coi-pusclcs ; the cpidennis is raised, and a vesicle is 
formed containing a quantity of fluid. The previous ana'st-besia 
is now roplacod by considerable local pain, whietb, if extensive, 
may depress tho visccu-a— weakening and slowing the heart, 
lowering the pulse, further slo^ving the respiration, lowering 
the temperature and diminishing nervous energy. 

Tho third degree of count(jr-in’itation,;?w.s‘ffr/i7^iow, is different 
in kind from vesication as well as more severe, the result 
being not uniform inflammation, but a crop of painful, 
‘•iingiy” pimples or pustules, which aro very slow to heal. 
'J"he remote effects are the same as before, but gi’oatcr. 

Theort/ of the action of counter-vritation. — Such are the 
jihonoinena of this method, obvious to all. But it is held by 
some tliat not only the functional activity, but the mftrition of 
internal i)arts may be affected by means of it. The doctrine of 
counter-irritation may bo said to bo, that when a part at some 
distance beneath the surface of the body, such as a ioint, or 
qven remote from it, such as tho lungs, is in a condition of 
inflammation, pain, imnatural activity, or overgrowth, an 
alterative effect maybe produced upon its nutrition, by altering 
tho condition of an aim of skin superficial to it, or even 
at a distance from it. A second or “ counter seat of ** irrita- 
tion” is set up to relieve the deeper and more vital pai't. Now 
we may conclude with xmpoct to this theory . 

1. That rubefacienls and vesicants will afford relief to the 
circulation of parts in immediate vascular connection with tho 
selected area, by attracting blood and draining off plasma ; to 
the same extent tho genem circulation >jiJl be depressed, and 
visceral congestion or inflammtion will be diminished. At the 
same time the heart will be relieved. 
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2 . That th6 initation of tho cutaneous norA'os will modify 
in a simple xcilex way, tlu'ough the centres in the biaiii and 
cord, the circulation and nutrition gencnilly, of tho parts 
hcncath; tho impression wliich passes in being immediately 
reflected along the vascular or trophic nerves. 

3. Tliat possibly the imtation of the local nerves and 
vessels may aifect the %'a 80 -motor and trophic centres in the 
brain and cord, presiding over tho area of skin ; and that this 
disturbance may so influence a neighbouring trophic centi'e (say 
of a joint) as to produce through it a diange in the nutrition 
of tho tissues (such as a joint) in tho neighhoui'hood of tho 
area to which the irritant was applied. 

4. That vesicants and pustulants may pieduce a flow of 
plasma or pus, which will relieve tho blood or tissues of 
organised or other poisons, which are the cause of the disease. 
This is the* old humoial view, founded on the pathology tliat 
“ humoui’S of the blood ’* are tho origin of disease. 

III. Pathological Relations and Thkuapeutics. — ^The 
pathological conditions which we seek to influonce by counter- 
irritants Ixilong to various systems, which have been already 
discussed. The same remark holds true of the thoiapcutical 
appli(’ations of the principles just examined. Ail that 
remains to he done hero is to enumerate the chief morbid 
conditions which may ho treated by counter-irritation. Those 
arc, (1) Subacute or chronic inflammation, with or without 
nnnatui’al growth, of parte in direct vascular connection with 
the skin ; e.g. of a joint or bone. (2) ClongostioiL or inflamma- 
tion in noighhoiuing viscera; e.g, of the lungs. (3) Pain in 
deep or distant parts, sudi as neimilgic, cai-diac, or renal pain. 
(4) Spasm, or other morbid activit 5 r in deep muscular sti-uo- 
turos, STich as lumbago and vomiting. (5) Conti'al norvouS 
distur>>ances such as syncope and hysteria. 

Baths and Allied lYl^sares.— The principles 
on which the use of baths depend are in a great measure 
identical with those which we have already discussed, and do 
not require to be repeated. If the student will carefully boar 
in mind the relations of the vessels and nerves of the skin to 
the body heat, circulation generally, end nervous system, he 
will readily ax)preciate the subject of baths from the following 
tables, which give list of the most common baths, 
together with their action and principal uses succinctly 
arranitcd. 
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I. Wateu Baths, 


Name, 

Temperature. 

Action. 

Uses. 

Cold. 

32^ to CO" 

Cools blood in cu- 
taneous vesBels ; 

stimulates boiirt, 
respiration, etc., ro- 
flexly. Temporarily 
oveiiSlls internal 

vei^sols, thus raising 
blood pressure. 

Eefrigoraufc .in fever. 
Hefresbing : The 

morning bath. 


„ 70" 

The same, Imt lessiThe same in weaker 
marked. hTtbicets. 

Ti‘pid. 

S.V „ f».V 

Detergent (cleausiuK)* 
physically and 

chemically ; soothes 
the nerves. 

Ordinary personal 

cleanliness. Alla> 3 
restloBsuoss of fever 
and lowers tempera- 
ture. 

Warm. 

95=* „ 100* 

1 

Kaises local teiunero- 
ture ; stimulates 

local circulation ; 
stimulates glands, 
increasing discharge 
of warm secretions, 
and evaporation ; 
soothes the nerves 
and the correspond- 
ing centres. 

Diaphoretic in fever : 
diaphoretic in urm- 
mia ; anodyne ; aiiti- 
Hpnsmodio. 

Hot 

100" „ 106" 

The same, but mol'd 
marked. 

The same, but is more 
power I’ul. 

„ Local. 

»i »» 

Attracts blood to port 
batbed. 

To stiniuiate men- 
strual flow. 

*t •» 

n p$ 

1 

Attracts blood /rowi 
distant ports. 

To relieve internal 
congeBtions, as in 
catarrh and apo- 
plexy. 


II. Vai'ouu Baths, 


Uses. 


95 to 110^ Mucli like .the warui Much like the worm 
or hot bath, but bath. A powerful 
8lowev,and at higher diaphoretic, 
temperature. 

,, „ The action chiefly of Stimulant and anti* 

aromatics. spasmodic. 

Various. Specific (Mercury, Specific. 

Sulphur, etc.l. 
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III. Am BATiih. 


Name. 

Temperature 

Action. 

Uses. 

Hot air, 01 

r Upto220’,fol 

1- Diaphoretic, followec 

1 Like warm water 

Tarkinli. 

lowed l>; 

j by stimulation ; an 0 

• and Bussian baths. 


cold. 

dyne ; increase! 

metabolism. 

3 Tonic. 

Compreosec 

1 Ordiuorj. 

Increases oxjgeua 

- Diseases of the lungs 

air. 


tion. 

and heart. 


IV. 

Meuicatei) Baths, 


Name. 

Tempomtnre. 

Action. 

Uses. 

Natural. 

Tliat of the 
spring. 

Spoddc. 

Gout. rhenmatism, 
syphilis, skin dis- 
eases, etc. 

Sea. 

Various. 

Stimulant. 

Invigorating. 

Artiflctol, 

Various. 

Specific, e.g. Nitro- 
hydrocliloric Acid, 

Sulphide of PotaS’ 

sium, and Mercurial 

solutions. 

As alterative in he- 
patic disease, rheu- 
matism, syphilis, 
plumbism, scabies, 

and other skin dis- 

eases. 


V. 

Complex Baths. 


Name. 

Temperature. 

Action. 

Usea 

Merourial { 
and vapour. 

SaiBcient to 
vaporis e 
water and 
mejcurial. 

Specific. 

Syphilis. 

Mercurial I 
and hot air. 

Sufficient to 
vaporis e 
mercurial. 

Sx>eciflo. 

Syphilis. 

Mad, pine, 
bran, etc. 


VariouB. 

Various. 


Th$ mU bath in fever . — A simple tepid water bath is 
prepared, at a texnperattfre of about 90^ ; the patient is carefully 
placcAiti it: and oold water is added until the thennomoter falls 















The Wet Pack, 


to 80® or even 40®, accordii^* to circumslancos. Here the patient 
roniiilns for 10 to 20 minutes, his temperature beina: taken 
doling immersion, or if any shivering occurs, he is at once 
removed. He is tlien wiped dry, placed in bed, and covered 
with blankets. A stimulant may bo required. ^I’he cold bath 
may bo repeated several times a day, if indicated. 

In very urgent or dospemte cases the cold bath may be 
inCTeased in activity by lowering the tempomturo to freezing 
point by ice, and by prolonged immersion, oven to three hours. 
This treatment requires great care and judgment. 

The douche, affusion, and shower bath. — The stimulant 
action of water may bo gimlly increased by directing it 
agmnst the body in a single or divided stream. The size, 
height, direction, and tcmpeiature of the stream, the part and 
extent of surface to wliich it is applied, have groat influence 
upon the effect of the douche. The mes of the shower bath 
are chiefly in hysteria rmd mania ; of tho local douche in loss 
of sensibility of parts, chronic cnlai'gcments of joints or bones, 
and sprains. Atfusion is of value in convulsions, sunstroke, 
mania, hysteria, and as a means of lasuscitation. 

The Wet Pack. — Prepare a bed by spreading two blankets 
on the mattress and over the piUow' of an ordinary single bed- 
stead. Thoroughly wet a linen sheet with cold water, and spread 
it smooth over tho blankets. Strip the patient, place him flat on 
his hack on the wot sheet with his head on the pillow, and 
(invelop him in tlio sheet and blankets, by bringing these ono 
side at a time across his body, and tucking them under the 
opposite side and under tho heels. Finally cover him with 
several more blanlcets, and again tuck those closely round him. 
The ordinary duration of packing is a quarter of an hour to 
an hour. The pack is then removed, and the skin rubbed 
,with a dry towel. The jxick may be repealed several times a 
day if necessary. 

Tlie fii’st sense of chilliness produced by the wot sheet is 
quickly replaced by a delightful glow. Tho physiological 
action of the wet pack is chiefly on tho refrigerating function 
of the skin : heat is abstracted so Uiat the temperatui'e quickly 
falls ; the frequency and force of the pulse decline ; the central 
nervous system is soothed botb through tho nerves and through 
the circulation, and by tlie reMgeration ; sensibility, pain, iiri- 
tability, and delirium, are dispelled; and sleep often follows 
immeemtely. 

The we of the wet pack is almost ctkifined to the specific 
fovors, such as scarlatina and typhoid, when tho pyrexia is ex- 
cessive, delirium high, and the msh iU-developed. 
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Till? Ti'esUmeiit of Wounds. 

J. Antiseptics prevent putrefaction in a wound l»y virtue 
of their action in arresting the growth of organisms, or de- 
stroying those or the chemical activity of certain substances 
which give rise to fermentation and decomposition. They 
include: Carbolic Acid, Croasote, Boraede Acid, Iodoform, 
Iodine, Eucalyptus, Thymol, Salicylic Acid, Quinine, Sul- 
phurous x\cid, I*erchioride of IMercury, Chloride of 55inc, 
Alcohol, Permanganato of Potassium, Turpentine, Benzoin, 
Balsam of Tolu, and Pialsfini of Peru. 

2. DiainfectantB ai*o ttuhslanc(‘s whivh dcstioy micro- 
organisms, or active* cliomieal suhslanofs and their products, 
on surfaces already foul or infected. They arc for the mo'.t 
part tlie samt! materials as the antiseptics, hut are employed in 
a much stronger foim. Such arc strong solutions of Chloiido 
of Zinc and Carbolic Acid, Iodoform, Iodine, Sulphiirous Acid. 

3. lieodorantB absorb gases and neutralise foul odours. 
Those chiefly used are Charcoal, Permanganato of Potash, and 
Iodoform. 

4. Astringents coagulate or precipitate the albuminous 
discharges, coagulate the germinal protoplasm of the u])per 
layers of colls, and either directly contract or indirectly con- 
stringe the vessels, so as to limit exudjition. llioy are used to 
check exces-sive discharge and granulation giwth; and thus 
give tone to wounds. Astringents include : Solutions of 
N'itrate of Silver, Subacotate and Aetdato of Lead, Sul 2 )hato of 
Zinc, Sulphate of Copper, Alum, Persalts of Ii-on, Tannic Aci<l 
and its allies, and Carbolic Acid. 

5. Stimulants are for the most part mild astringtmts, 
applied chiefly in the form of lotion ; such as weak solutions 
of Nitrate of Silver, Sulphate of Copper, Sulphate of Zinc, 
Carbolic Acid, etc. They are more efficacious as weak siniituous 
solutions. Stimulants are used to wounds when healing flags 
or the granulations tend to become prominent. 

6. Styptics are applied to wounds to check luemonhage. 
They include : Ice, Pwsalta of Iron, Nitrate of Silver, Maiico^ 
Tannic add. 

% 

7. jDaustics and EBoharotics are intended to destroy part 
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of the living tissuof, and thus destroy or arrest tho activity of 
organic poisons, as in bites, dissection wounds, syphilis, malig- 
nant disease, and gangTonous processes. Tliey include ; 
Caustic Alkalies, Mineral Acids, Solution of Clilorido of Anti- 
mony, Chloride of Zinc, Nitrate of Silver, Siilidiato of Coi>por, 
Ai’senic, Acdd Nitnito of Mercury, and Dried Alum. 

8. Vesicants are applied to cluoiiic ulcerating surfaces to 
stimulate the circulation in tho surrounding parts, and soften 
callous edges, Cantharidos is chiefly used. 

y. Anodynes are intended to alloviat-e the pain of wounds 
and ulcers, and induce sleep. Tho medicinal anodynes com- 
monly thus applied are pivptn aliens of Opium and Helladonni) 
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APPENDIX. 


Substances which act on tub Pupil. 


P..i*iL Dilatoks ; Myduiatics. 


Belladonna ) 
Ati'Opina f 
Stramonium, S 
Hyosoyamus t 
Hyoscyamiiitt C 
Duboisina J 
Homatropine 
^elsemium 
Cocaiua 


Pupil Contractors : Mtotics, 


Phyaosti^a 

Eserina 

Jaboraiidi 

Pilocarjuna 

Opium 

Morpbina 


I 


Substances which aci’ upon the Geneiutive Organs. 


Substances which 

SUB'tTANCES WHICH 

Substances 

stimulate the 

STIMULATE THE 

NON'OUAVix) Uterus: 

Gravid Utehub : 

UXERUB. 

Bmuehaoooues. 

EcBOLICS : OXTTOCTCS. 

MTrrba 

▲foes 

Ergota 

Bromides 

S.*ibina 

Opium 

Chloral Hydras 
Oaimabis Indio, a 

Ergota 

Bnta 

Sabina ; 

Pilocai-pin 

Buta 

DrnJ»tic Piii*gativos 

Chloroformum 

Alcohol 

Autimoiiinin Tiir* 

Oantbaris 


taratnm 

Dij^ltolis 

Actaia RacomoMa 


Tabacnm 


Cupri Sulphas 

Purgfitives 

lleematinios 

Tonics 


Emetics 


Substances which stimulate 
THE Sexual Groans: 
Aphrodisiacs. 

SCIJSTANCKS WHICH DEPRE^B 
THE Sexual Groans ; 
Anafhuodisiaos. 

Camphora (at first) 

Bromides 

Opium ,, 

Cannabis ludica 

Camphora (at. Iasi) 

Opium ,, 

Nuk Vomica \ 

TaVacum 

Strychnia } 

Belladonna 

Fhosphoms 

Oauthorig 

H^oscyamns 

Stramonium 

Alcohol 

Lupulus 

Hmmatinica * 

Tonics 

Circulatory Depresaauta 
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Acacia, 2G5. 

Aceta, 11. 

Acetic Acvl, 141, 

Ether, ir«. 

Acetiuu, 141. 

Acidity, 481. 

Acids, 138, 43*5. 

Acidutn Aceticiun, 141. 

Dnutnia, 141. 

Qlacudo, 141. 

ArHcuiosuui, 107. 

— Beiizoicum, 812. 

— — Boricum, 145. 

- - Carholiciim, 187. 

- - Oarbouicuiii, 143. 

- Chroinicuui, 148. 

— ~ Chrysophanicuni, 250. 

“ “ Citricum, 143, 

Gallicum, 870. 

Hydrobromicnm Bilutiim, 

129. 

Hydrochloriouia, 140. 

Dilutum, 140. 

Hydrocyanioum Dilutum,184. 

— > liocticuiii, 148. 

Meoonicumt 213, 

Nitricuiu, 189. 

Dilutum, 140. 

— Nitrohydrochloxlouin Dllu« 
tom, 140. 

Nitrosum, 148. 

— Olcicum, 817. 

Phosphoriouin Conoentm- 

tnm,I40. 

Dilutum, 141. 

Pyrogallicum, 873. 

Salicylioum, 865. ^ 

Sulphurioum, 139. 

Aromaticum, 139. 

Dilutum, 139. 

Sulpbiirosunu 146, 

Taanicum, 870. 

- Tartarioum, 143. 

Aconite, 198. 

Acouitiim, 199. 

Aotea Baceiposii, 202. 


Action of Kcmetlics, Ifi, 4r0. 

Adepa Benzoatiia, 411. 

PriBparatus, 411. 

Administration of Dnii^s, 21. 
Adonis Vemalis, 203. 

Atigie Mannelos, 230. 
iEiher, 168. 

— “ Aceticus, 176. 

Purus, ](i9. 

.^thyl Bromidum, 173. 

lodidum.l&k 

Acuricns, 406. 

Air, 513. 

I ossages, Measures aflccHug, 

515, 

Aix-la Cliapvlle, 94, 185. 

Aix-los. Bains, 135. 

Albuineu Ovi, 412. 

Alcohol, 151. 

Aiuylicum, 160. 

Alkalies, 28. 

Alkaline Earths, 28. 

Alkaloids, 10. 

Almonds, 268. 

, Essential Oil of, 268' 

Aloe, 301. 

Aloin, 302. 

Alteratives, 487, 402, 406. 

Alumen, 76. 

Ezsicuutuni, 76, 

Alaminium, 76. 

Ammonia, Frepamtions of, 43. 
Ammoniaciim, 284. 

Ammonii Benzoos, 313. 

— Bromidum, 120. 

Ammonium, Salts or 43. 
Amygdala Amara, 268. 

DaIoisi268. 

Amyl Nitris, 181. 

Amylum, 899. 

Amyridaoem, 250. 

Anocaj^acem, 249. 

I Ansesinetics. 162, 583, 

, Local,' 5JW. 

Anothum, 288. 

I Augustnrs Borlr. 214. 
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Aiiliidrotics. b57» 

Axiiue, 203. 285. 

A'iiifii Oleuui. 203. 285. 

Auuelicla. 410. 

Auodyjies. 537, 571. 

Antacids, 440‘. 

Autairoiusts of Chloral 322. 

of Morphine. 224. 322. 333. 

of Physo8tifj:ma. 259. 322. 

of Sirychnine, 822. 

Authelmintica. 470. 

Anthemis. 306. 

Anti^metics. 450. 

Autimouiuiu, Salts of. 111. 
AntixieriodicB. 561, 56;{. 
AntipyretiCB, 558, 561. 

Antipyrine, 192. 

Antiseptics. 570. 

AntiBialagogues. 434. 438. 
Antisxjasmodics. 518. 524. 
Aperients. 463. 471. 

Apocynaoese. 

ApomoryliiiLBe Hydrochloras, 221. 
Aqua. 1^. 

. Destillato, 150. 

Aquffi. 11. 

Awoha. 259. 

Arbutin. 811. 

Anrentuxn, Salts of, 66. 
Anstolochiee, 356. 

Annoracia. 228. 

Arnica, 308. 

Aromatic Bitters. 433, 4:18. 
Aromatics. 275, 483. 438. 

Arsenii lodiduxn, 1(^. 

Arsenium, Salts of, 107. 

Artanthic Acid, 364. 

Arteries, 499, 5^. 

Asafceitida, 282. 

Asclepiadauem, 824. 

AstbrSfwS^S’ ^ 

Astragalas frummifer, 251. 
Astringents, 570. 

Gastric, 411. 

Intestinal, 461. 

Vasenlhr, 508. 

Atropacece, 329. 

Atropina. ^1. 

AnrantiooetB, 235. 

Aurantiimi, 235. 


Ba4en«Baden Waters, 84, 480. 
Bael Fruity 239. 

Balsam of CopsiTaj 263. 

— of Beni, 255. * 

of Tolu, m 

Balsainsr.8, 


AND Therapeutics, 


Barium, Salts of. 59. 

Barley. 400. 

Water, 400. 

Barosma, 

Bassorin. 252. 

Baths, 560. 

Bcorberry Leaves, 311. 

Bebeeni B.u’k, 855. 

Beberinm Sulphas, 355. 
Belladonna, 329. 

Belce Fructus, 239. 

Benzoic Acid, 312. 

I Benzoin, 312. 

Berberine, 201. 

Bichloride of Methylene, 173. 

Bile (Ox), 409. 

, Substances inAtienciiig, 473. 

Bilin Water, 42. 480. 

Bismuth, Siilts of, 116. 

Bitters, 201, 433. 

Black Antimony, 111, 

Blood, Substances acting on, 481. 
pressure. Substances in* 
flnencing, 501. 

Bine Flag. 388. 

Body Heat, Substances acting on, 
555. 

Boracio Acid, 145. 

Borax, 40, 145. 

Boric Acid, 145. 

Borneo Camphor, 352. 

Brandy, 152. 

Bread, 399. 

Bromides, 128. 

Bromum, 128. 

Broom. 253. 

Brucine, 819. 

Bnebu, 243. 

Burgundy Pitch, 382. 

Butyl Chloral, 180. 

ByttncriacesB, 239. 


Cacao Batter, 239, 
Caffeina, 301. 

Calupul 275. 

Caiabfir l£ui, 257. 
Calamine, 71. 

Calcii Hyponbosphis, 10 k 
Calcium, Safts of, 51. 
Caloulns, 552, 

Calomel, 92. 

Calumba, 204, 

Calx, 51. 

> CblorlnatB» 120. 

Sulnhurata, 134 

, CambOffia,m 
CamslUMeiB, 240 l 
j Curaphor, 352. 
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Camphor, Domeo, 352. • 

Candida BmIhiiiii, 581. 

Canella Alba, 2-U. 

CaiiellaceoD, 241, 

Caimabinace£o, 374. 

Cannabis Indicai 374. 

Cjuitliaris, 417. 

Capillaries, Measures iiifluoiicing, 
503. 

Cii-prifoliaceffi, 289. 

Capsicum, 329. 

Oarawsy, 287. 

Carbo Animalis, 137* 

Ligui, 137. 

Carl)olic Acid, 187. 

Curbou Coiupoimds, 1.51. 

Carbonic Acid, 1 l^i. 

Cardamom H, 3S7. 

Carlsbad Water, 40, 4SJ. 
Carminatives, 442, 418. 

Carmine, 416. 

Carolina Tink, 322. 

Carui Fructus, 2^7. 
Caryox^hyllum, 27L 
Cascara Sagi*ada, 219. 

Caacarilla, 358. 

Cassio) Pulpa, 262, 

Ovstor Oil, 360. 

Cataplosmata, 11. 

Catechu, 30 J. 

Cathartic Acid, 260, 34-9. 
Cathartics, 4<»3, 471. 

Caustic, Imiuir, OG. 

CauuUos, 570. 

Celastraceffi, 218. 

(!;epliaclio Acid, 298. 

Cera Alba, 416. 

•. Flnva. 415. 

Cerevisite Fennontum, 406. 
Omuni, Salts of, GO. 

Cetaceuin, 411. 

Cetraria, 405. 

Cetylio Alcohol, 413. « 

Cevadilla, 895. 

Chalk, 51. 

Chamomile Flowers, 306. 
Charcoal, 137. 

ChartsB, 11. 

Clianltnngra Oil, 277. 

Cherry Laurel, 270.‘ 

Chiuolin, 192. 

Chii’atu, 326. 

Chloral Hydrate, 176. 

Chlorine, 120. 

Chloroform, 160. 

Cbolagogues, 464. 472, 475, iTS. 
Chromic Acid, 148. 

CbtysArobin, 259. 

Chrysophai^ 259, 349. 


Chrysophanic Acid, 259. 
Cimicifiiga, 202. 

Cinchouacem, 289. 

Cinchoua Acids, 290. 

Alkaloids, 290. , 

Barks, 289. 

Ctnchoiiidinee Sul]>has, 293. 
Cinchonlneo Sulphas, 293. 
Cinnamic Acid, 312, 368. 
CinuamoD, 351. 

Circulatory Stimulants, 503. 

System, Substances acting 

on, 510. 

Citric Acid, 142. 

Cloves, 271. 

Coca, 231. 

Cocaine, 232. 

Coconlus Indicus, 207. - 
Coccus, 416. 

Cochineal, 416. 

Cod-liver Oil, 413. 

Oodeiua, 213. 

Colchicum, 397. 

Cole^iptera, 417. 

Collodium, 235. 

Flexile, 235. 

Yosicans, 417. 

Collyria, 17. 

Colocynth, 277. 

Combination of drugs, 25. 
Coinpositie, 304. 

Composition of drugs, 8. 
Coniectiout s, 12. 

Coniferm, 377. 

Conium, 280. 

Consciousness, Measures in- 
fluencing, 532. 

ConstiiMiiion, Treatment of, 4G7, 
469. 

Constringents, 462, 504. 
Oouvalbuuariii, 391. 

Convallaria, 391. 

Convolvulaceas, 826. 

Convolvulin, 328. 

^paivo, 263. 

Copper, Salts of, 73, 

Cord, Drugs acting on, 530. 
Coriander, 286. 

Comutine, 401. 

Corrosive Sublimate, 93. 

Goto Bsrk, 357. 

Cotton Wool, 234. 

Cough, Treatment of, 520, 524. 
Counter-irritants, 564. 

Creasote, 194. 

Crota, 51. 

Crocus, •BST. 

Croton Chloral, 18U. 

Oil, 358. 
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Crucifcnc, 2i&), 
Cryptopiue, 209. 
Ciibebs, dOli. 
CiiGurbitace&9, 277. 
Cupnini, Salts 7J. 
CupuliftTffi, 369. 
Carcania, 336. 
Cusparia, 244, 

Cii^^so, 270. 


Daudelioa Soot, 307. 

Datura Strauiouium, 336. 

Doadiy Night shadOy 329. 
Dococta, 12. 

Demulceuts, 434, 438. 
Doodorants, 570. 

Deprf^saouts, Motor, 532. 
Diaphoretics, 556. 

DiarrliOBB, Treatuient of, 460. 
Dichloride of Etbideiie, 172. 
Digestion in the duodennin, 454. 

in the mouth, 431. 

in the stomach, 430. 

Digitslis, ^41. 

"Digitoriu, 341. 

Dill, 288. 

Dipterocai'pinesB, 277, 
Disinfectante, 570. 

, Gastric, 442- 

Diuvetics, 545, 547, 553. 
DonoTan's Solution, 108. 

Doses, 22. 

DoTeris Powder, 210. 

Drastics, 461, 471. 

Duboisino, 339. 

Duodenal digestion, 454. 
Dyspepsia, 443. 

Dyspnosa, 519, 521. 


ErioacesB, 311. 

Ericoliu, 311. 
Erythroxylacess, 231. 
Eserine, ^7. 

Essenoes, 12. 

Etber. 16B. 

, Spirit of. 169. 

, Niti*oas, 174. 

Ethidene, Diehlorido of, 172. 
Ethylate of Sodium, 174. 
Eucalyptus, 276. 

Eugene and Eugenia, 271. 
Euonymas, 218. 
Euphorbiacem, 358. 
Expectant treatment, 430. 
Expectorants, 517, 525. 
Extroctu, 12. 


Farina Tritici, 399. 

Fatty Degeneration, 106, 494. 
Fol Boriuum Furificatum, 100. 
Fennel, 286. 

Femun, Salts of, 78. 

Fever, 669. 

Ficus, 374. 

Pilices, ‘404. 

Filix Mas, 404. 

Fir Wool Oil, 384. 

P Flour, ^9. 

Fceuioulum, 286. 

Fowler's Solution, 107. 
Foxglove, 341. 

Frangula Bark. 248. 
Frankiacenae, 382. 

Friar's Balsam, 312. 
Friedrichsliall Water, 40. 
Fuclmiu. 193. 

Fungi, 406. 


Ecballium, 279. 

EcboUcs, 572. 

Ecgonine, 231. 

279. 

Elaterilun, 270. 

Elemi, 251. 

Elutriation, 5. 

Emetics, 449, 450. 453. 
Emetine, 286. 
EmmenaMues, 572. 
Empirioal treatment, 430. 
Emplitstra, 12. 

Emnlsin. 268. 

Enemata, 12, 464. 

Ergot, 4ul. 

Ergotinio Acid, 401. 
Ec^ili^m, 401. 


Gulbauum, 283. 

Gulla, 369. 

Gallic Acid, m 
(^raboge, 240. 

Qargarismatii, 17. 

Gelseminm, 822. 

General Therapeutics, 1, 426. 
Generative Organs, Substances 
acting on, 572. 

Gentian, 325. 

Ginger, 886. 

Glucosldes, 10, 

Glycerina, 13. 

Glyceriuum, 316. 

Qlycyrrbiza, 252. 

Goa Powder, 259. 

Gossypium, 234. 

Gramiuacem, 389. 
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Hrauati Radii, STO. 

Gravel, 552. 

Qre^OTy's Powder, 319 
Grey Powder, 91. 

Griffiths* Mixture, 7b. 

Guaiaool, 194. 

Guaiocum, 241. 

Ouarana, 231. 

Gum Resins, 9, 

Gums, 9. 

Gutta Percba, 311. 

Giittiferee, 240. 

Gyuooardia odoi ata, 277. 

W‘> r. 

Hfpmatinics, 4B2, 4R6. 

IJ femutoxyloii, 202. 

Ilimnorrbf^e, 505 
Hupimostatics, 508, 511. 
Hainamelaceie, 3(^. 

IJfamamelis, 3^. 

Hiirrogate, Waters of, 86. 

Health,' 426. 

Heart, Measures affoctiiif?, 501. 
Heat of body. Measures allecting, 
555. 

Heavy Oil of Wine, 168. 
Hellebore, Green, 394. 
Hemidesmus, 32 i. 

Hemii>tera, 416. 

Hemp, Indian, 374. 

Hirudo, 419. 

Hoffhianu’s Anr>dyne, 169. 
Ilomatropine, 339. 

Honey, 415. 

Hop, 376. 

Hordeum Decorticutum, <100. 
Huuyadi Jduos Waior, 40, 58. 
Hydnigogues, 463, 471. 
Hydrargyrism, 100. 
Hydrargyrum, 91. 

Hydrol^mio Add, 129. 
Hydrochlnon, 192. 

.Hydroohlorlo Add, 140. 
Hydrocyanic Add, Diluted, 184 
Hymenoptera, 415. 

Hyosdne, 338. 

Hyosoyamlne, 338. 

Hyosoyamus, 337. 

Hypnoties. 534. 541. 

Hypodermic ixgeotiou, 14, 28. 
Hypophosphltes, 101^ 


Iceland Moss, 405, 

I^uric Add, 319. 
lllidum Anisatom, 203. 
Immediate treatment, 429. 
ImpuiitieBt Table and detection, 7. 

2 h — 8 


Incompatibility, 25. . 

Indian Hemp, 37A * 

Indigo, 266. 

Infusions, 14. 

Inhalation, 22. 

Injedion, Hypodermic, 14, 22. 

, Interstitial, 22. 

Insect Powder, 305. 

Insomnia, 540. 

Intestines, Substances acting on, 
471. 

Inulin, 305. 
l<Mline, 122. 

Iodoform, 105. 
lodol, 197. 

Ipecacnuiibn, 298. 

Tridaceie, 3^*7. 

Iris, 388. 

Iron, 78. 

IsinglttsB, 413. 


Jaliorandi, 245. 

Jalap, 328. 

Jalapse Resina, 828. 
Jalapin, 328. 

James's Powder, 112. 
Juniper, 384. 


Kairin, 198. 

Komala, 361. 

Kidney, Substances acting on, 553. 
Kino, 254. 

Kissingen, Waters of, 43. 

Kousso, 270. 

Krameria, 230. 

Kreuznoch, Waters of, 86. 


Labiatee, 345. 

Lac, 406. 

Laotfc Add, 119. 
Laotuca, 808. 
Lanolin, 466. 

Lord, 41L 
Tjariois Cortex. 361. 
Laudanum, 211. 
LauracesB, 851. 
Laurocerasus, 270. 
Lavender, 346. 
Laxatives, 463, 471. 
Lead, Salts of. 60. 
Leeon, 419. 
LegumlnosiB, 85L 
Lemon, 237. 

I ettuce, 308. 
liiohenes, 4 >5. 
LUiaoeef. 389. 
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liiinoTiis Coy fox, 2 .7. 

Succus, 23t!i 

Linacofle, 23:3, 

LhictuB, 17. 

Liuimeuta, 14. 

Liui S&miua, 23^3. 

Linulcio Acid, 2:tJ. 
LiquidamLaraceae, 338. 
Liqubres, 14. 
liiqaorico, 252. 

Liquor Pancreaticus, 4i 1. 

Sodii Etlij'latis, 17 1. 

l.ithium, 49. 

Litmus, 405. 

Liver, Disorders of, 475. 

, Substances acting on, 179. 

Lixiviatiou, 6. 

Lobelia, 309. 

Lobeliacees, 309. 

Loganiaceffi. 318. 

Logwood, 262. 

Lotioues, 14. 

Lupuloa, 376. 


Miusq, m. 

Maceration, 6, 10. 
Magnesium, 55. 

M >gnoliacofL‘, 203. 

Mumrin, Quiuiue in, 206 
Male Fern, 40i. 

Malt Extruoi, 400. 

Malvacece^ 231. 

Maugoneeinm, 89. 

Manns, 318. 

Marienbod, Waters of, 40, 4S, 
Marmor Album, 53. 

Masticbe, 2'i9. 

Matico, 3G4. 

McaHures, 17. 

Meconic Acid, 213. 

Mecouin, 209. 

Mcl, 415. 

Melaathaoesa, 394. 

Mdlo, 14. 

Heuispermaceie, 204. 

Mentha Piperita, 316. 

Viridis, 846, 

Menthol, 847. 

Merourr, 91. 

Metabolism, 487. 
Metamorpbine, 209, 222 
Methylene, Bichloride of, 173 
Mesereon, 857. 

Mica Pai£i, 999. 

Milk, 400. 

Misturs, lA 
Moraoee, 374. 

Mori Sneous, 374. 
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Mt>r]>bitii» Ace1a<i, 212. 

liiuieconatis. Liquor, 213 

{{.ydrocbloras, 211. 

Sulphas, 213. 

Morphine, 2<)9. 221. 

Morrbaee Oleum, 413, 
Moschus, 407. 

Mucilogines. 11. 

Muscarine, 40J. 

Mask, 407. 

Mustard, 225, 227. 

Myristioa, 350 
Myristicacon). 350. 

My rosin, 226. 

Mynb, 250. 

Myrtaceo), 271. 


Naphtbalin, 193. 

NuphfeViol, lot. 

Narocin. 209, 221. 

Narcotics, 533, 542. 

Narcotine, 209, 221. 

Natural Recovery, 427. 

Neotaudrie Cortex, 355 
Nervous System, Substances 
acting on, 541. 

Neutral Sub<<tance8, 10. 

Nicotine, 339. 

Nitric Acid, 139. 

Nitrite of Amyl, 181.' 
NiLroglyceriuum, 1S3. 

Nitrous Either, ITA 

Oxide Gas, 171. 

Nutmeg, 850. 

Nuz Vomica, 318. 


on of Wine. 168. 

OiN, Fixed and Volatile, 8, 9. 
Olea, 8, 9, 16. 

Oloaceo). 314. 

Oleata, 14. 

Oleutum Hydrargyri, 95, 318 

Zinoi, 70, 81S. 

Oleic Acid, 317. 

Olom. 314, 411. 

Oleo-resiua Cubebs, 363. 
Oleo-resins, 0. 

Oleum Amygdalm, 269. 

— Cajnputl, 275. 

Crotonis, 3SW. 

Eucalypti, 276. 

Junip^, 884. 

Lavaadalfle, 840. 

Linl, 284. 

Menthn Piperifm, at0. 

Viridis,846. 

MorrhuflSi 413. 
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Oleuin Myri '.tioee, 351 . 

Expressum, 350. • 

— ^ Ollvffl, 314. 

Pliouphoratiim, 10I-. 

I’ini Sylvosttia, 38 1. 
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Papaveriuc, Wd, 222. 

Papaver Bhcsaa, 225. 

Papaveria Capaulm, 207. 

Puzacoto Bark, 357. 

Pacafiinum Durum, 190. 
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Par^orio Elixir, 211, 353. 

Pareira, 200. 

Pathology, 427. 

Pectiu, 9. 

Pelletieriao. 277. 

Pellitory, 304. 
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, <l!iatrif, 440. 

. Hepatic, 175. 

, lutt'sliiiiil, 462. 
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Styrax Prwparatus, 368. 
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• Sj'iicopc, 509. 

Hjrups, 15. 

SyrupiiH, 40-4. 
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Thebaine,209,221. 

Tlicbolactio Acid, 209, 

Thoobroma Oil, 239. 

Theobromine, 23,9. 

Tberaxioutics, 1, 426. 
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10. 

li»0. 
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Water, 150. 
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, Cnnlyhente, 86. 1, 

— Saline purgative, 40, 58, 468. 
Sodium, 42. 
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Weigh ta and MeaBiiros, 17. 

W4>t Pack, 572. 
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Wieahoden, Wntera of, 43. 
Wildungon, Waters of, 43. 
Willow Bark, 365. 

Woodhall Water. 127. 

Wounds, Treatment of, 570. 


YefiSt, 406. 

Yellow Jasmine, 322. 
Yolk of Egg. 412. 


Zinc. Salts of, 68. 

Zinci Sulpliocarbolas, 188. 

Valerianas, 304. 

Zingiber, 3S6. 
Z3'goi)bylaccm, 211, 
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